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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust emission control 
device of an internal combustion engine capable of preventing a 
particulate filter from being clogged with collected particulates. 
SOLUTION: This exhaust emission control device is provided with a 
particulate filter disposed in an engine exhaust system, and a by-pass 
passage allowing exhaust emission to by-pass the particulate filter. In the 
particulate filter, the collected particulates are oxidized, the particulate 
filter has oxidization removable fine particle quantity depending on the 
temperature of the particulate filter, and when the current exhaust gas 
state (step 1 02-1 04) is that the oxidization removable fine particle 
quantity of the particulate filter is made below the current required 
oxidization removable fine particle quantity (step 105), at least some of 
exhaust emission is forced to bypass by the bypass passage (step 107). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the exhaust emission control device of an internal combustion engine have the following, and the 
particulate which carried out a uptake in the aforementioned particulate filter is oxidized, and carry out that the 
aforementioned particulate filter makes some exhaust gas [ at least ] bypass by the aforementioned bypass path when it 
has the oxidization removable amount of particles depending on the temperature of the aforementioned particulate 
filter and the present exhaust-gas state makes it less than the aforementioned oxidization removable amount of particles 
of the aforementioned particulate filter from the oxidization removable amount required now of particles as the feature. 
The particulate filter arranged at the engine exhaust air system. The bypass path which enables exhaust gas to bypass 
the aforementioned particulate filter. 

[Claim 2] The exhaust emission control device of the internal combustion engine according to claim 1 characterized by 
the active oxygen which an active oxygen discharge agent is supported by the aforementioned particulate filter, and is 
emitted from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[Claim 3] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 2 characterized by emitting the oxygen held when oxygen was incorporated 
when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in the 
form of active oxygen. 

[Claim 4] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 2 characterized by decomposing and emitting NOX and oxygen which were 
combined when NOX will be combined with oxygen if an excess oxygen exists in the circumference, and it holds and 
the surrounding oxygen density fell to NOX and active oxygen. 

[Claim 5] It is the exhaust emission control device of an internal combustion engine which the aforementioned 
particulate filter has the oxidization removable amount of particles depending on the temperature of the 
aforementioned particulate filter, and is characterized by making some exhaust gas [ at least ] bypass by the 
aforementioned bypass path by having the following and oxidizing the particulate which carried out the uptake in the 
aforementioned particulate filter when fuel oil consumption is below the set point. The particulate filter arranged at the 
engine exhaust air system. The bypass path which enables exhaust gas to bypass the aforementioned particulate filter. 
[Claim 6] The exhaust emission control device of the internal combustion engine according to claim 5 characterized by 
the active oxygen which an active oxygen discharge agent is supported by the aforementioned particulate filter, and is 
emitted from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[Claim 7] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 6 characterized by emitting the oxygen held when oxygen was incorporated 
when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in the 
form of active oxygen. 

[Claim 8] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 6 characterized by decomposing and emitting NOX and oxygen which were 
combined when NOX will be combined with oxygen if an excess oxygen exists in the circumference, and it holds and 
the surrounding oxygen density fell to NOX and active oxygen. 

[Claim 9] The exhaust emission control device of an internal combustion engine given in either of the claims 4-8 

characterized by being a time of fuel oil consumption being below the set point at the idle time. 

[Claim 10] The exhaust emission control device of an internal combustion engine given in either of the claims 4-8 

characterized by being a time of fuel oil consumption being below the set point at the fuel cut time. 

[Claim 1 1] The exhaust emission control device of an internal combustion engine given in either of the claims 4-8 

characterized by being a time of fuel oil consumption being below the set point at the treading-in time to a brake pedal. 
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[Claim 12] It is the exhaust emission control device of an internal combustion engine with which the aforementioned 
particulate filter has the oxidization removable amount of particles depending on the temperature of the 
aforementioned particulate filter, and exhaust gas temperature is characterized by making some exhaust gas [ at least ] 
bypass by the aforementioned bypass path from setting temperature at the time of a low by having the following and 
oxidizing the particulate which carried out the uptake in the aforementioned particulate filter. The particulate filter 
arranged at the engine exhaust air system. The bypass path which enables exhaust gas to bypass the aforementioned 
particulate filter. 

[Claim 13] The exhaust emission control device of the internal combustion engine according to claim 12 characterized 
by the active oxygen which an active oxygen discharge agent is supported by the aforementioned particulate filter, and 
is emitted from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[Claim 14] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 13 characterized by emitting the oxygen held when oxygen was incorporated 
when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in the 
form of active oxygen. 

[Claim 15] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 13 characterized by decomposing and emitting NOX and oxygen which were 
combined when NOX will be combined with oxygen if an excess oxygen exists in the circumference, and it holds and 
the surrounding oxygen density fell to NOX and active oxygen. 

[Claim 16] The exhaust emission control device of an internal combustion engine given in either of the claims 1-15 
characterized by supplying oxygen to the aforementioned particulate filter when making some exhaust gas [ at least ] 
bypass by the aforementioned bypass path. 

[Claim 17] The aforementioned particulate filter is the exhaust emission control device of an internal combustion 
engine given in either of the claims 1-15 characterized by supplying a reducing agent to the aforementioned particulate 
filter when it has an oxidization function and some exhaust gas [ at least ] is made to bypass by the bypass path. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control device of an 

internal combustion engine. 

[0002] 

[Description of the Prior Art] In the exhaust gas of a diesel power plant, the internal combustion engine and the 
particulate which makes soot a principal component are contained especially. Since a particulate is a toxic substance, 
arranging the filter for carrying out the uptake of the particulate before air discharge in an engine exhaust air system is 
proposed. Such a filter needs making the particulate which carried out the uptake burned down, in order to prevent the 
increase in the exhaust back pressure by blinding. 

[0003] In such filter reproduction, although ignition combustion will be carried out if a particulate is set to about 600 
degreeC, usually, the exhaust gas temperature of a diesel power plant is sometimes quite lower than 600 degreeC, and 
needs the means of usually heating the filter itself for it. 

[0004] If a filter is made to support a platinum metal and an alkaline-earth-metals oxide, it is indicated by JP,7- 
106290,B that the particulate on a filter is continuously burned down by about 400 degreeC of a diesel power plant 
which is usually the exhaust gas temperature at the time. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it does not restrict that exhaust gas temperature has always 
become about [ 400 degrees ] C and a lot of particulates are emitted from a diesel power plant depending on 
operational status even if it uses this filter, the particulate which has not been burned down by each time may 
accumulate gradually on a filter. 

[0006] In this filter, if a particulate accumulates to some extent, in order that particulate destruction-by-fire capacity 
may decline extremely, a filter is unreproducible in person any longer. Thus, only by having arranged this kind of filter 
in the engine exhaust air system, blinding occurs at an early stage comparatively, and the sharp fall of unit power may 
be brought about. 

[0007] Therefore, the purpose of this invention is offering the exhaust emission control device of the internal 

combustion engine which can prevent the blinding by the uptake particulate in a particulate filter. 

[0008] 

[Means for Solving the Problem] The exhaust emission control device of the internal combustion engine according to 
claim 1 by this invention The particulate filter arranged at the engine exhaust air system and the bypass path which 
enables exhaust gas to bypass the aforementioned particulate filter are provided. The particulate which carried out the 
uptake in the aforementioned particulate filter is oxidized. The aforementioned particulate filter has the oxidization 
removable amount of particles depending on the temperature of the aforementioned particulate filter. When the present 
exhaust gas state makes it less than the aforementioned oxidization removable amount of particles of the 
aforementioned particulate filter from the oxidization removable amount of particles required now, it is characterized 
by making some exhaust gas [ at least ] bypass by the aforementioned bypass path. 

[0009] Moreover, in the exhaust emission control device of an internal combustion engine according to claim 1, an 
active oxygen discharge agent is supported by the aforementioned particulate filter, and the exhaust emission control 
device of the internal combustion engine according to claim 2 by this invention is characterized by the active oxygen 
emitted from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[0010] Moreover, it is characterized by emitting the oxygen which held the exhaust emission control device of the 
internal combustion engine according to claim 3 by this invention when the aforementioned active oxygen discharge 
agent incorporated oxygen in the exhaust emission control device of an internal combustion engine according to claim 
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2 when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in 
the form of active oxygen. 

[001 1] Moreover, it is characterized by decomposing and emitting NOX and oxygen which combined the exhaust 
emission control device of the internal combustion engine according to claim 4 by this invention when the 
aforementioned active oxygen discharge agent will combine NOX with oxygen if an excess oxygen exists in the 
circumference, and it holds and the surrounding oxygen density fell in the exhaust emission control device of an 
internal combustion engine according to claim 2 to NOX and active oxygen. 

[0012] Moreover, the exhaust emission control device of the internal combustion engine according to claim 5 by this 
invention The particulate filter arranged at the engine exhaust air system and the bypass path which enables exhaust 
gas to bypass the aforementioned particulate filter are provided. The particulate which carried out the uptake in the 
aforementioned particulate filter is oxidized. The aforementioned particulate filter has the oxidization removable 
amount of particles depending on the temperature of the aforementioned particulate filter, and when fuel oil 
consumption is below the set point, it is characterized by making some exhaust gas [ at least ] bypass by the 
aforementioned bypass path. 

[0013] Moreover, in the exhaust emission control device of an internal combustion engine according to claim 5, an 
active oxygen discharge agent is supported by the aforementioned particulate filter, and the exhaust emission control 
device of the internal combustion engine according to claim 6 by this invention is characterized by the active oxygen 
emitted from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[0014] Moreover, it is characterized by emitting the oxygen which held the exhaust emission control device of the 
internal combustion engine according to claim 7 by this invention when the aforementioned active oxygen discharge 
agent incorporated oxygen in the exhaust emission control device of an internal combustion engine according to claim 
6 when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in 
the form of active oxygen. 

[0015] Moreover, it is characterized by decomposing and emitting NOX and oxygen which combined the exhaust 
emission control device of the internal combustion engine according to claim 8 by this invention when the 
aforementioned active oxygen discharge agent will combine NOX with oxygen if an excess oxygen exists in the 
circumference, and it holds and the surrounding oxygen density fell in the exhaust emission control device of an 
internal combustion engine according to claim 6 to NOX and active oxygen. 

[0016] Moreover, the exhaust emission control device of the internal combustion engine according to claim 9 by this 
invention is characterized by being a time of fuel oil consumption being below the set point at the idle time in the 
exhaust emission control device of an internal combustion engine given in either of the claims 4-8. 
[0017] Moreover, the exhaust emission control device of the internal combustion engine according to claim 10 by this 
invention is characterized by being a time of fuel oil consumption being below the set point at the fuel cut time in the 
exhaust emission control device of an internal combustion engine given in either of the claims 4-8. 
[0018] Moreover, the exhaust emission control device of the internal combustion engine according to claim 1 1 by this 
invention is characterized by being a time of fuel oil consumption being below the set point at the treading-in time to a 
brake pedal in the exhaust emission control device of an internal combustion engine given in either of the claims 4-8. 
[0019] Moreover, the exhaust emission control device of the internal combustion engine according to claim 12 by this 
invention The particulate filter arranged at the engine exhaust air system and the bypass path which enables exhaust 
gas to bypass the aforementioned particulate filter are provided. The particulate which carried out the uptake in the 
aforementioned particulate filter is oxidized. The aforementioned particulate filter has the oxidization removable 
amount of particles depending on the temperature of the aforementioned particulate filter, and exhaust gas temperature 
is characterized by making some exhaust gas [ at least ] bypass by the aforementioned bypass path from setting 
temperature at the time of a low. 

[0020] Moreover, in the exhaust emission control device of an internal combustion engine according to claim 12, an 
active oxygen discharge agent is supported by the aforementioned particulate filter, and the exhaust emission control 
device of the internal combustion engine according to claim 13 by this invention is characterized by the active oxygen 
emitted from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[0021] Moreover, it is characterized by emitting the oxygen which held the exhaust emission control device of the 
internal combustion engine according to claim 14 by this invention when the aforementioned active oxygen discharge 
agent incorporated oxygen in the exhaust emission control device of an internal combustion engine according to claim 
13 when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen density fell in 
the form of active oxygen. 

[0022] Moreover, it is characterized by decomposing and emitting NOX and oxygen which combined the exhaust 
emission control device of the internal combustion engine according to claim 15 by this invention when the 



Page 3 of 16 



aforementioned active oxygen discharge agent will combine NOX with oxygen if an excess oxygen exists in the 
circumference, and it holds and the surrounding oxygen density fell in the exhaust emission control device of an 
internal combustion engine according to claim 13 to NOX and active oxygen. 

[0023] Moreover, the exhaust emission control device of the internal combustion engine according to claim 16 by this 
invention is characterized by supplying oxygen to the aforementioned particulate filter, when making either of the 
claims 1-15 bypass some exhaust gas [ at least ] by the aforementioned bypass path in the exhaust emission control 
device of the internal combustion engine of a publication. 

[0024] Moreover, the exhaust emission control device of the internal combustion engine according to claim 17 by this 
invention is characterized by the aforementioned particulate filter supplying a reducing agent to the aforementioned 
particulate filter, when it has an oxidization function and some exhaust gas [ at least ] is made to bypass by the bypass 
path in the exhaust emission control device of an internal combustion engine given in either of the claims 1-15. 
[0025] 

[Embodiments of the Invention] Drawin g 1 shows outline drawing of longitudinal section of 4 stroke diesel power 
plant equipped with the exhaust emission control device by this invention, drawing 2 is the enlarged vertical 
longitudinal sectional view of the combustion chamber in the diesel power plant of drawing 1 , and drawing 3 is the 
bottom plan view of the cylinder head in the diesel power plant of drawing 1 . When drawin g 3 is referred to from 
drawing 1 , a suction port and 9 show the exhaust valve of a couple, and, as for an electric control formula fuel 
injection valve and 7, the inlet valve of a couple and 8 show an exhaust air port for the cavity by which a cylinder 
block and 3 were formed in the cylinder head for a piston and 5a, and 4 was formed [ 1 ] for an engine main part and 2 
on the top face of a piston 4, the combustion chamber where 5 was formed in cavity 5a, and 6, respectively, as for 10. 
A suction port 8 is connected with a surge tank 12 through the corresponding inhalation-of-air branch pipe 11, and a 
surge tank 12 is connected with an air cleaner 14 through an air intake duct 13. In an air intake duct 13, the throttle 
valve 16 driven by the electric motor 15 is arranged. On the other hand, the exhaust air port 10 is connected to an 
exhaust manifold 17. 

[0026] As shown in drawing 1 , the air- fuel ratio sensor 21 is arranged in an exhaust manifold 17. An exhaust manifold 
17 and the surge tank 12 of each other are connected through the EGR path 22, and the electric control formula EGR 
control valve 23 is arranged in the EGR path 22. Moreover, the cooling system 24 for cooling the EGR gas which 
flows the inside of the EGR path 22 is arranged at the circumference of the EGR path 22. In the example shown in 
dra wing 1 , engine cooling water is led in a cooling system 24, and EGR gas is cooled with engine cooling water. 
[0027] On the other hand, each fuel injection valve 6 is connected with a fuel reservoir and the so-called common rail 
26 through a fuel feeding pipe 25. The fuel which fuel was supplied into this common rail 26 from the strange fuel 
pump 27 with the good discharge quantity of an electric control formula, and was supplied in the common rail 26 is 
supplied to a fuel injection valve 6 through each fuel feeding pipe 25. The fuel pressure sensor 28 for detecting the fuel 
pressure in a common rail 26 to a common rail 26 is attached, and the discharge quantity of a fuel pump 27 is 
controlled so that the fuel pressure in a common rail 26 turns into target fuel pressure based on the output signal of the 
fuel pressure sensor 28. 

[0028] 30 is an electronic control unit and the output signal of the air-fuel ratio sensor 21 and the output signal of the 
fuel pressure sensor 28 are inputted. Moreover, the load sensor 41 which generates the output voltage proportional to 
the amount L of trodding of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output signal of the 
load sensor 41 is also inputted, and further, whenever 30 degrees rotates, the output signal of the crank angle sensor 42 
which generates an output pulse is also inputted into an electronic control unit 30 for a crankshaft. In this way, an 
electronic control unit 30 operates a fuel injection valve 6, an electric motor 15, the EGR control valve 23, and a fuel 
pump 27 based on various signals. 

[0029] As shown in drawing 2 and drawing 3 , it consists of a hole nozzle in which a fuel injection valve 6 has six 
nozzle mouths in the example by this invention, and from the nozzle mouth of a fuel injection valve 6, it has in the 
level surface according to an equiangular distance an opposite plain gauze and downward, and Fuel F is injected. As 
shown in drawing 3 , two fuel spray F disperses along the bottom side of the valve element of each exhaust valve 9 
among six fuel spray F. Drawing 2 and drawing 3 show the time of fuel injection being performed in the compression 
stroke last stage. At this time, the fuel spray F progresses towards the inner skin of cavity 5a, and, subsequently carries 
out ignition combustion. 

[0030] Drawing 4 shows the case where additional fuel is injected from a fuel injection valve 6, when the amount of 
lifts of an exhaust valve 9 is the maximum in inside like an exhaust air line. That is, as shown in drawing 5 , the main 
injection Qm is performed in near a compression top dead center, and the case where the additional fuel Qa is 
subsequently injected in the middle like an exhaust air line is shown. In this case, the fuel spray F which progresses in 
the direction of a valve element of an exhaust valve 9 goes between the umbrella part tooth back of an exhaust valve 9, 
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and the exhaust air port 1 0. That is, if injection of the additional fuel Qa is performed while the exhaust valve 9 will 
open two nozzle mouths among six nozzle mouths of a fuel injection valve 6, if it says and changes, it is formed so that 
the fuel spray F may go between the umbrella part tooth back of an exhaust valve 9, and the exhaust air port 10. In 
addition, in the example shown in drawing 4 , it reflects on the umbrella part tooth back of an exhaust valve 9, and the 
fuel spray F which the fuel spray F collided with the umbrella part tooth back of an exhaust valve 9 at this time, and 
collided with the umbrella part tooth back of an exhaust valve 9 goes in the exhaust air port 10. 
[003 1] In addition, usually, the additional fuel Qa is not injected but only the main injection Qm is performed. Dr awi ng 
6 expresses change of the output torque when changing air-fuel ratio A/F (horizontal axis of drawing 6 ) and the 
smoke, and the example of an experiment that shows change of the discharge of HC, CO, and NOX by changing the 
opening and the EGR rate of a throttle valve 16 at the time of engine low load operation. An EGR rate becomes large, 
so that drawing 6 may show, and air-fuel ratio A/F becomes small in this example of an experiment, and at the time of 
below theoretical air fuel ratio (**14.6), the EGR rate has become 65% or more. 

[0032] As shown in drawing 6 , when air-fuel ratio A/F was made small by increasing an EGR rate, an EGR rate 
becomes the neighborhood 40% and air-fuel ratio A/F becomes about 30, the yield of a smoke starts increase. 
Subsequently, if an EGR rate is raised further and air- fuel ratio A/F is made small, the yield of a smoke will increase 
rapidly and will reach a peak. Subsequently, a smoke will be set to about 0 if a smoke will fall rapidly shortly, an EGR 
rate will be made into 65% or more, if an EGR rate is raised further and air-fuel ratio A/F is made small, and air- fuel 
ratio A/F becomes the 15.0 neighborhoods. Soot stops namely, almost generating. At this time, power torque falls a 
little and the yield of NOX becomes quite low. On the other hand, the yield of HC and CO begins to increase at this 
time. 

[0033] Air-fuel ratio A/F shows the combustion-pressure change in the combustion chamber 5 when there are most 
yields of a smoke in the 21 neighborhoods, and, as for drawing 7 (A), air-fuel ratio A/F shows change of the 
combustion pressure in the combustion chamber 5 in case the yield of a smoke is about 0 in the 18 neighborhoods, as 
for drawing 7 (B). When it is shown in drawing 7 (B) whose yield of a smoke is about 0 so that it may understand, if 
drawing 7 (A) is compared with drawing 7 (B), compared with the case where it is shown in drawing 7 (A) with many 
yields of a smoke, it turns out that a combustion pressure is low. 

[0034] The following thing can be said from the experimental result shown in drawing 6 and drawing 7 . That is, first, 
when air-fuel ratio A/F is about 0 or less in 15.0, as the yield of a smoke is shown at drawing 6 , the yield of NOX 
carries out a remarkable fall the 1st. It can be said for the combustion temperature in a combustion chamber 5 to be low 
that the yield of NOX fell, when it means that the combustion temperature in a combustion chamber 5 is falling, 
therefore soot is hardly generated. The same thing can say also from drawing 7 . That is, in the state which shows in 
drawing 7 (B) which soot has hardly generated, the combustion pressure is low, therefore the combustion temperature 
in a combustion chamber 5 will be low at this time. 

[0035] If the yield of a smoke, i.e., the yield of soot, is set [ 2nd ] to about 0, as shown in drawing 6 , the discharge of 
HC and CO will increase. It means that this is discharged without a hydrocarbon growing even to soot. That is, it will 
pyrolyze, if the temperature rise of a straight chain hydrocarbon and an aromatic hydrocarbon as shown in drawin g 8 
contained in fuel is carried out in the state where oxygen is insufficient, and the precursor of soot is formed, and the 
soot which consists of a solid-state with which carbon atoms subsequently mainly gathered is generated. In this case, 
although the generation process of actual soot is complicated and it is not clear what form the precursor of soot takes, a 
hydrocarbon as shown anyway in drawingJS will grow even to soot through the precursor of soot. Therefore, although 
the discharge of HC and CO will increase as shown in drawing 6 if the yield of soot is set to about 0 as mentioned 
above, HC at this time is the precursor of soot, or the hydrocarbon of the state in front of it. 

[0036] When these considerations based on the experimental result shown in drawing 6 and drawi ng 7 are summarized, 
when the combustion temperature in a combustion chamber 5 is low, the yield of soot is set to about 0, and the 
precursor of soot or the hydrocarbon of the state in front of it will be discharged from a combustion chamber 5 at this 
time. As a result of repeating experiment research still in detail about this, it became clear that soot is generated, when 
the fuel in a combustion chamber 5 and the gas temperature of the circumference were below a certain temperature, the 
growth process of soot stopped on the way, soot was not generated at all but the fuel in a combustion chamber 5 and 
the temperature of the circumference turned into below a certain temperature. 

[0037] By the way, although it cannot say what times fuel in case the generation process of a hydrocarbon stops in the 
state of the precursor of soot and the temperature of the circumference, i.e., a certain above-mentioned temperature, are 
since it changes with various factors, such as a kind of fuel, an air- fuel ratio, and a compression ratio, this temperature 
of a certain has the yield of NOX, and the close relation, therefore this temperature of a certain can perform a certain 
thing [ carrying out a grade convention ] from the yield which is NOX. That is, the fuel at the time of combustion and 
the gas temperature of the circumference fall, and the yield of NOX falls, so that an EGR rate increases. It sets at this 
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time and the yield of NOX is lOp.p.m. When it becomes less than [ order or it ], soot stops almost generating. 
Therefore, for a certain above-mentioned temperature, the yield of NOX is lOp.p.m. It is mostly in agreement with the 
temperature when becoming less than [ order or it ]. 

[0038] Once, if soot is generated, by the after treatment using the catalyst which only has an oxidization function, can 
have this soot and it cannot be purified. On the other hand, it can have the precursor of soot, or the hydrocarbon of the 
state in front of it by the after treatment using the catalyst which has an oxidization function, and it can be purified 
easily. Thus, while reducing the yield of NOX, it is very effective in purification of exhaust gas to make a hydrocarbon 
discharge from a combustion chamber 5 in the precursor of soot or the state in front of it. 

[0039] Now, it is necessary to suppress the fuel at the time of the combustion in a combustion chamber 5 in stopping 
growth of a hydrocarbon in the state before soot is generated, and the gas temperature of the circumference to 
temperature lower than the temperature by which soot is generated. In this case, it has become clear that an 
endothermic operation of the gas of the circumference of the fuel at the time of fuel burning influences very greatly to 
suppress the gas temperature of fuel and its circumference. 

[0040] That is, the fuel which evaporated when only air existed in the circumference of fuel reacts with the oxygen in 
air immediately, and burns. In this case, the temperature of the air which is separated from fuel does not rise so much, 
but only the temperature of the circumference of fuel becomes local very high. That is, at this time, the air which is 
separated from fiiel hardly performs an endothermic operation of the heat of combustion of fuel. In this case, since 
combustion temperature becomes local very high, the unburnt hydrocarbon which received this heat of combustion will 
generate soot. 

[0041 ] On the other hand, when fuel exists in a lot of inert gas and the mixed gas of little air, situations differ a little. In 
this case, evaporation fuel will react with the oxygen which is spread around and intermingled in inert gas, and will 
burn. In this case, since heat of combustion is absorbed by surrounding inert gas, combustion temperature will not rise 
so much. That is, combustion temperature can be stopped low. That is, in suppressing combustion temperature, the role 
with important existence of inert gas is played, and combustion temperature can be low stopped by endothermic 
operation of inert gas. 

[0042] In this case, the amount only of inert gas which may absorb sufficient heating value to do so is needed for 
suppressing the gas temperature of fuel and its circumference to temperature lower than the temperature by which soot 
is generated. Therefore, the amount of inert gas which is needed if fuel quantity increases will increase in connection 
with it. In addition, an endothermic operation becomes powerful, therefore the big gas of inert gas of the specific heat 
will be desirable, so that the specific heat of inert gas is large in this case. It can be said that it is desirable to use EGR 
gas as inert gas since the specific heat is comparatively large as for this point, C02, or EGR gas. 
[0043] Drawin g 9 shows the relation between the EGR rate when changing the cooling degree of EGR gas, and a 
smoke, using EGR gas as inert gas. That is, in drawing 9 , the case where Curve A cooled EGR gas powerfully and 
EGR-gas ** is maintained to about 90 degreeC is shown, Curve B shows the case where EGR gas is cooled with a 
small cooling system, and Curve C shows the case where EGR gas is not cooled compulsorily. 
[0044] If the yield of soot serves as a peak in the place where an EGR rate is somewhat lower than 50% and an EGR 
rate is made about 55% or more in this case when EGR gas is cooled powerfully, as shown by the curve A of drawing 
9 , soot will hardly be generated. If the yield of soot serves as a peak in the place where an EGR rate is somewhat 
higher than 50% and an EGR rate is made about 65% or more in this case on the other hand when a little EGR gas is 
cooled, as shown by the curve B of drawi ng 9 , soot will hardly be generated. 

[0045] Moreover, if the yield of soot serves as a peak in the neighborhood whose EGR rate is 55% and an EGR rate is 
made about 70% or more in this case when EGR gas is not cooled compulsorily, as shown by the curve C of drawing 
9 , soot will hardly be generated. In addition, the yield of a smoke when the engine load of drawin g 9 is comparatively 
high is shown, if an engine load becomes small, the EGR rate from which the yield of soot serves as a peak will fall a 
little, and the minimum of the EGR rate which soot stops almost generating will also fall a little. Thus, the minimum of 
the EGR rate which soot stops almost generating changes according to the cooling degree and engine load of EGR gas. 
[0046] Drawing 10 shows the amount of mixed gas of EGR gas and air required when EGR gas is used as inert gas, in 
order to make fuel at the time of combustion, and gas temperature of the circumference into temperature lower than the 
temperature by which soot is generated, the rate of the air in this amount of mixed gas, and the rate of the EGR gas in 
this mixed gas. In addition, in drawing 10 , the vertical axis shows the total inhalation capacity inhaled in a combustion 
chamber 5, and the chain line Y shows the total inhalation capacity which can be inhaled in a combustion chamber 5, 
when supercharge is not performed. Moreover, the horizontal axis shows the demand load and Zl shows a low load 
operating range. 

[0047] If drawing 10 is referred to, the rate of air, i.e., the air content in mixed gas, shows the air content required for 
making the injected fuel burn completely. That is, in the case where it is shown in drawin g 10 , the ratio of an air 
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content and injection fuel quantity is theoretical air fuel ratio. On the other hand, when the rate of EGR gas of EGR 
gas, i.e., the amount in mixed gas, is made to burn to injection fuel in drawing 10 , the necessary minimum amount of 
EGR gas is shown in making gas temperature of fuel and its circumference into temperature lower than the temperature 
in which soot is formed. This amount of EGR gas is about 55% or more, when expressed with an EGR rate, and it is 
70% or more in the example shown in drawing 10 . When total inhalation capacity inhaled in the combustion chamber 
5 is made into a solid line X in draw ing 10 and it is made a rate as shows the rate of the air content of all these 
inhalation capacity X, and the amount of EGR gas to drawing 10 , the gas temperature of fuel and its circumference 
turns into temperature lower than the temperature by which soot is generated, and soot stops namely, generating it at all 
thus. Moreover, the NOX yield at this time is lOp.p.m. It is less than [ it ] approximately, therefore the yield of NOX 
becomes very little. 

[0048] Since the calorific value at the time of fuel burning will increase if fuel oil consumption increases, in order to 
maintain the gas temperature of fuel and its circumference to temperature lower than the temperature by which soot is 
generated, you have to increase the amount of absorption of the heat by EGR gas. Therefore, you have to make the 
amount of EGR gas increase, as shown in drawing 1 0 as injection fuel quantity increases. That is, the amount of EGR 
gas needs to increase as a demand load becomes high. 

[0049] On the other hand, in the load field Z2 of drawin g 10 , all inhalation capacity Y that all inhalation capacity X 
required to prevent generating of soot can inhale will be exceeded. Therefore, for supplying all inhalation capacity X 
required to prevent generating of soot in this case in a combustion chamber 5, it is necessary to supercharge or 
pressurize the both sides of EGR gas and inhalation air, or EGR gas. In not supercharging or pressurizing EGR gas 
etc., in the load field Z2, all inhalation capacity X is in agreement with all inhalation capacity Y that can be inhaled. 
Therefore, in order to prevent generating of soot in this case, while decreasing an air content a little and increasing the 
amount of EGR gas, fuel is made to burn in a basis with a rich air-fuel ratio. 

[0050] In the low load operating range Zl shown in drawing 10 although the case where drawing 10 burns fuel under 
theoretical air fuel ratio is shown as mentioned above, at least an air content rather than the air content shown in 
drawing 10 That is, it is lOp.p.m about the yield of NOX, preventing generating of soot, even if it makes an air-fuel 
ratio rich. Even if it makes [ more ] an air content in the low load field Zl which can make it less than [ order or it ], 
and is shown in drawing 10 than the air content shown in drawing 10 That is, it is lOp.p.m about the yield of NOX, 
preventing generating of soot, even if it makes the average of an air-fuel ratio into RIN of 1 7 to 1 8. It can be made less 
than [ order or it ]. 

[0051] That is, if an air-fuel ratio is made rich, although fuel will become superfluous, since combustion temperature is 
suppressed by low temperature, superfluous fuel does not grow even to soot and soot is not generated thus. Moreover, 
at this time, NOX does not carry out little deer generating extremely, either. On the other hand, by this invention, if 
combustion temperature becomes high when an average air-fuel ratio is RIN, or even when an air-fuel ratio is 
theoretical air fuel ratio, although little soot will be generated, since combustion temperature is suppressed by low 
temperature, soot is not generated at all. Furthermore, NOX does not carry out little deer generating extremely, either. 
[0052] Thus, in an engine low load operating range Zl, if irrespective of an air-fuel ratio, i.e., an air- fuel ratio, will 
probably be rich and it will be theoretical air fuel ratio, or if an average air-fuel ratio is RIN, soot will not be generated 
but the yield of NOX will become very little. Therefore, considering improvement in specific fuel consumption, it can 
be said that it is desirable to make the average air-fuel ratio at this time into RIN. 

[0053] by the way, the fuel at the time of the combustion in a combustion chamber and the gas temperature of the 
circumference - growth of a hydrocarbon — on the way - there is little calorific value according [ that it comes out 
and can suppress below to the temperature to stop ] to combustion - an engine load is comparatively restricted at the 
time of a low Therefore, in the example by this invention, an engine load suppresses the fuel at the time of combustion, 
and the gas temperature of the circumference comparatively below to the temperature which growth of a hydrocarbon 
stops on the way at the time of a low, and it is made to perform the first combustion, i.e., low-temperature combustion, 
and when an engine load is comparatively high, it is made to perform the second combustion, i.e., the combustion to 
which it is carried out more ordinarily than before. In addition, rather than the amount of the worst inert gas from 
which the yield of soot serves as the maximum so that clearly from explanation of the former in here, the thing of the 
combustion which there are many amounts of inert gas of a combustion chamber, and soot hardly generates is said, and 
the combustion to which it is carried out more ordinarily than the second combustion, i.e., the former, says the thing of 
combustion with few amounts of inert gas of a combustion chamber than the amount of the worst inert gas from which 
the yield of soot serves as the 

[0054] Drawing 1 1 shows the 2nd combustion zone II to which the first combustion, i.e., the 1st operating range I to 
which low-temperature combustion is performed and the second combustion, i.e., the combustion by the conventional 
combustion method, is performed. In addition, in drawing 11 , the vertical axis L shows, the amount of trodding, i.e., 
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the demand load, of an accelerator pedal 40, and the horizontal axis N shows the engine rotational frequency. 
Moreover, in drawing 1 1 , X (N) shows the 1st boundary of the 1st operating range I and the 2nd operating range II, 
and Y (N) shows the 2nd boundary of the 1 st operating range I and the 2nd operating range II. A change judgment of a 
operating range from the 1st operating range I to the 2nd operating range II is made based on the 1st boundary X (N), 
and a change judgment of a operating range to the 1st operating range I is made based on the 2nd boundary Y (N) from 
the 2nd operating range II. 

[0055] That is, if the demand load L crosses the 1st boundary X (N) which is the function of the engine rotational 
frequency N when an engine's operational status is in the 1st operating range I and low-temperature combustion is 
performed, it will be judged that a operating range moved to the 2nd operating range II, and combustion by the 
conventional combustion method is performed. Subsequently, if the demand load L becomes lower than the 2nd 
boundary Y (N) which is the function of the engine rotational frequency N, it will be judged that a operating range 
moved to the 1st operating range I, and low-temperature combustion will be performed again. 

[0056] Drawing 12 shows the output of the air-fuel ratio sensor 21 . As shown in drawjngil , the output current I of the 
air-fuel ratio sensor 21 changes according to air-fuel ratio A/F. Therefore, an air-fuel ratio can be known from the 
output current I of the air-fuel ratio sensor 21. Next, the operation control in the 1st operating range I and the 2nd 
operating range II is explained roughly, referring to drawingi! . 

[0057] Draw ing 13 shows the opening of the throttle valve 16 to the demand load L, the opening of the EGR control 
valve 23, an EGR rate, an air-fuel ratio, fuel injection timing, and the injection quantity. The opening of a throttle valve 
16 is made to increase gradually in the 1st operating range I of a low of the demand load L from [ near the close by- 
pass bulb completely ] to a half-opening grade, as shown in drawing.13 as the demand load L becomes high, and the 
opening of the EGR control valve 23 is made to increase gradually from [ near the close by-pass bulb completely ] to 
full open as the demand load L becomes high, moreover, in the example shown in drawing 13 , an EGR rate may be 
about 70% in the 1st operating range I - having ~ **** » an air-fuel ratio - only - foolish ** - it considers as the 
RIN RIN air-fuel ratio 

[0058] if it puts in another way - the 1st operating range I - an EGR rate ~ about 70% ~ becoming ~ an air-fuel ratio 
- only - foolish ** -- the opening of a throttle valve 16 and the opening of the EGR control valve 23 are controlled to 
become a RIN RIN air-fuel ratio in addition, the air-fuel ratio at this time ~ the output signal of the air-fuel ratio sensor 
21 - being based ~ the opening of the EGR control valve 23 - an amendment ~ it is controlled by things by the target 
RIN air-fuel ratio Moreover, in the 1st operating range I, fuel injection is performed in front of the compression top 
dead center TDC. In this case, injection start stage thetaS becomes late as the demand load L becomes high, and 
injection start stage thetaS becomes late as completion stage of injection thetaE also becomes late. 
[0059] In addition, at the time of idling operation, a throttle valve 1 6 is closed to near the close by-pass bulb 
completely, and it is made to also close the EGR control valve 23 to near the close by-pass bulb completely at this 
time. Since the pressure in the first combustion chamber 5 of compression will become low if a throttle valve 16 is 
closed to near the close by-pass bulb completely, a compression pressure becomes small. Since a work of compression 
with a piston 4 will become small if a compression pressure becomes small, vibration of the engine main part 1 
becomes small. That is, in order to suppress vibration of the engine main part 1 at the time of idling operation, a 
throttle valve 1 6 is made to close the valve to near the close by-pass bulb completely. 
[0060] On the other hand, when an engine's operating range changes to the 2nd operating range II from the 1st 
operating range I, the opening of a throttle valve 16 is made to increase in the shape of a step in the full open direction 
from a half-opening state. In the example shown in drawing 13 at this time, an EGR rate is made to decrease in the 
shape of a step from about 70% to 40 or less %, and an air-fuel ratio is enlarged the shape of a step. That is, since an 
EGR rate jumps over the EGR rate range ( d rawin g 9 ) which generates a lot of smokes, when an engine's operating 
range changes to the 2nd operating range II from the 1 st operating range I, a lot of smokes do not occur. 
[0061] Combustion currently performed from the former is performed in the 2nd operating range II. Although soot and 
NOX occur a little, when thermal efficiency is high compared with low-temperature combustion, therefore an engine's 
operating range changes to the 2nd operating range II from the 1st operating range I, the injection quantity is made to 
decrease in the shape of a step in this combustion method, as shown in drawing 13 . 

[0062] In the 2nd operating range II, a throttle valve 16 is held except for a part at a full open state, and opening of the 
EGR control valve 23 will be gradually made small, if the demand load L becomes high. In this operating range II, an 
EGR rate becomes so low that the demand load L becomes high, and an air-fuel ratio becomes so small that the 
demand load L becomes high. However, even if the demand load L becomes high, let an air-fuel ratio be a RIN air-fuel 
ratio. Moreover, let injection start stage thetaS be near compression top dead center TDC in the 2nd operating range II. 
[0063] Drawing 14 shows air-fuel ratio A/F in the 1st operating range I. In drawing_14 , each curve shown by 
A/F=15 5 A/F=16, A/F=17, and A/F=18 shows the time of air-fuel ratios being 15.5, 16, 17, and 18, respectively, and 



Page 8 of 16 



the air-fuel ratio between each curve is defined by proportional distribution. As shown in drawin g 14 , in the 1st 
operating range I, the air-fuel ratio serves as RIN, and further, by the 1st operating range I, air-fuel ratio A/F is made 
into RIN, so that the demand load L becomes low. 

[0064] That is, the calorific value by combustion decreases, so that the demand load L becomes low. Therefore, even if 
it reduces an EGR rate so that the demand load L becomes low, low-temperature combustion can be performed. Air- 
fuel ratio A/F is enlarged as an air- fuel ratio becomes large, therefore it is shown in drawing 14 and the demand load L 
will become low, if an EGR rate is reduced. In order for specific fuel consumption to improve, so that air-fixel ratio A/F 
becomes large, therefore to make an air-fuel ratio into RIN as much as possible, by this example, air-fuel ratio A/F is 
enlarged as the demand load L becomes low. 

[0065] In addition, as the target opening ST of the throttle valve 16 required to consider as the target air- fuel ratio 
which shows an air-fuel ratio to drawing 14 is shown in drawing 15 (A), it memorizes in ROM32 beforehand in the 
form of a map as a function of the demand load L and the engine rotational frequency N. As the target opening SE of 
the EGR control valve 23 required to consider as the target air-fuel ratio which shows an air-fuel ratio to drawing 14 is 
shown in drawing 15 (B), it memorizes in ROM32 beforehand in the form of a map as a function of the demand load L 
and the engine rotational frequency N. 

[0066] Drawin g 16 shows the target air-fuel ratio in case the second combustion, i.e., the ordinary combustion by the 
conventional combustion method, is performed. In addition, each curve shown by A/F=24, A/F=35, A/F=45, and 
A/F=60 in drawing 16 shows the target air-fuel ratios 24, 35, 45, and 60, respectively. As the target opening ST of the 
throttle valve 16 required to make an air- fuel ratio into this target air-fuel ratio is shown in drawing 17 (A), it 
memorizes in ROM32 beforehand in the form of a map as a function of the demand load L and the engine rotational 
frequency N. As the target opening SE of the EGR control valve 23 required to make an air-fuel ratio into this target 
air- fuel ratio is shown in drawing 17 (B), it memorizes in ROM32 beforehand in the form of a map as a function of the 
demand load L and the engine rotational frequency N. 

[0067] In this way, by the diesel power plant of this example, based on the amount L of treading in of an accelerator 
pedal 40, and the engine rotational frequency N, it is switched, the first combustion, i.e., low-temperature combustion, 
and the second combustion, i.e., ordinary combustion, and opening control of a throttle valve 16 and an EGR valve is 
carried out on the map shown in drawing 15 or drawing 17 in each combustion based on the amount L of treading in of 
an accelerator pedal 40, and the engine rotational frequency N. 

[0068] Drawing 18 is the plan showing an exhaust emission control device, and drawing 19 is the side elevation. This 
exhaust emission control device possesses second connection 72b which connects first connection 72a which connects 
the change section 71 the one side of the change section 71 connected to the downstream of an exhaust manifold 17 
through the exhaust pipe 1 8, a particulate filter 70, and a particulate filter 70, and the other side of a particulate filter 70 
and the change section 71 , and the flueway 73 of the downstream of the change section 71. The change section 71 
possesses valve element 71a which makes it possible to intercept an exhaust air flow within the change section 71 . 
Valve element 71a is driven by the negative pressure actuator or the step motor. In one interception position of valve 
element 71a, while the upstream in the change section 71 is opened for free passage with first connection 72 a, the 
downstream in the change section 71 is opened for free passage with second connection 72b, and exhaust gas flows 
from the one side of a particulate filter 70 to the other side, as an arrow shows to drawing 1 8 . 

[0069] Moreover, drawing 20 shows the interception position of another side of valve element 71a. In this interception 
position, while the upstream in the change section 71 is opened for free passage with second connection 72b, the 
downstream in the change section 71 is opened for free passage with first connection 72a, and exhaust gas flows from 
the other side of a particulate filter 70 to one side, as an arrow shows to drawin g 20 . In this way, it becomes possible 
by switching valve element 71a to be able to reverse the direction of the exhaust gas which flows into a particulate 
filter 70, namely, to reverse the exhaust air upstream and exhaust air downstream of a particulate filter 70. 
[0070] Thus, this exhaust emission control device makes it possible to reverse the exhaust air upstream and exhaust air 
downstream of a particulate filter by very easy composition. Moreover, in a particulate filter, although a big effective- 
area product is needed in order to make the inflow of exhaust gas easy, it is usable in the particulate filter which has a 
big effective-area product, without worsening vehicles loading nature in this exhaust emission control device, as shown 
in drawing 1 8 and 19. 

[0071] Moreover, drawing 21 shows the mid-position between two interception positions in valve element 71a. In this 
mid-position, without passing the high particulate filter 70 of passage resistance, by not intercepting the inside of the 
change section 71, as an arrow shows, exhaust gas bypasses a particulate filter 70 to drawing 20 , and flows to a 
flueway 72 directly to it. Thus, opening control in arbitrary positions is possible for valve element 71a by the above- 
mentioned actuator. However, it is used for one interception position, usually being carried out. 
[0072] The structure of a particulate filter 70 is shown in drawi ng 22 . In addition, in drawing 22 , (A) is the front view 
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of a particulate filter 70, and (B) is a side cross section. As shown in these drawings, this particulate filter 70 is a wall 
flow type which makes the honeycomb structure which has an ellipse transverse-plane configuration, for example, was 
formed from a porous material like a cordylite, and has the direction space of an axis of a large number subdivided by 
the septum 54 which extends in many directions of an axis. In the two adjoining direction space of an axis, with a plug 
53, one side is closed by the exhaust air downstream, and another side is closed by the exhaust air upstream. In this 
way, one side of the two adjoining direction space of an axis serves as the inflow path 50 of exhaust gas, another side 
serves as the outflow path 51, and to drawin g 22 (B), exhaust gas surely passes a septum 54, as an arrow shows. 
Although the particulate in exhaust gas is very small as compared with the size of the pore of a septum 54, on the 
exhaust air inlet face of a septum 54, and the pore front face in a septum 54, it collides and the uptake of it is carried 
out. In this way, each septum 54 functions as a uptake wall which carries out the uptake of the particulate. In this 
particulate filter 70, in order to carry out oxidization removal of the particulate by which the uptake was carried out, 
the active oxygen discharge agent preferably explained below also on the pore front face in a septum 54 using an 
alumina etc. and the noble metal catalyst are supported on the both-sides front face of a septum 54. 
[0073] An active oxygen discharge agent emits the oxygen held when promote particulate oxidization by emitting 
active oxygen, oxygen was incorporated when the excess oxygen existed in the circumference preferably, oxygen was 
held and the surrounding oxygen density fell in the form of active oxygen. 

[0074] As a noble metal catalyst, usually, Platinum Pt is used and at least one chosen from alkaline earth metal like 
Potassium K, Sodium Na, Lithium Li, Caesium Cs, alkali metal like Rubidium Rb, Barium Ba, Calcium calcium, and 
Strontium Sr as an active oxygen discharge agent, Lanthanum La, rare earth like Yttrium Y, and transition metals is 
used. 

[0075] In addition, it is desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher than 
Calcium calcium, i.e., a potassium, Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as an active 
oxygen discharge agent in this case. 

[0076] Next, the particulate filter which supports such an active oxygen discharge agent explains what oxidization 
removal of the particulate by which the uptake was carried out is carried out taking the case of the case of Platinum Pt 
and Potassium K. Even if it uses other noble metals, alkali metal, alkaline earth metal, rare earth, and transition metals, 
the same particulate removal operation is performed. 

[0077] By the diesel power plant, combustion is usually performed by the basis with superfluous air, therefore exhaust 
gas includes a lot of excess airs. That is, if the ratio of the air and fuel which were supplied to the inhalation-of-air path 
and the combustion chamber is called the air- fuel ratio of exhaust gas, this air-fuel ratio serves as RIN. Moreover, in 
the combustion chamber, since NO occurs, NO is contained in exhaust gas. Moreover, Sulfur S is contained in fuel, 
and this sulfur S reacts with oxygen by the combustion chamber, and serves as S02. Therefore, S02 is contained in 
exhaust gas. Therefore, an excess oxygen and the exhaust gas containing NO and S02 will flow into the exhaust air 
upstream of a particulate filter 70. 

[0078] Drawing 23 (A) and (B) express typically the enlarged view of the exhaust gas contact surface in a particulate 
filter 70. In addition, in drawing 23 (A) and (B), 60 shows the particle of Platinum Pt, and 61 shows the active oxygen 
discharge agent containing Potassium K. 

[0079] Since a lot of excess oxygens are contained in exhaust gas as mentioned above, if exhaust gas contacts in the 
exhaust gas contact surface of a particulate filter, as shown in drawing 23 (A), these oxygen 02 will adhere to the front 
face of Platinum Pt in the form of 02- or 02-. On the other hand, NO in exhaust gas reacts with 02- or 02- on the 
front face of Platinum Pt, and turns into N02 (2 NO+02 ->2N02). Subsequently, being absorbed in the active oxygen 
discharge agent 61, and combining with Potassium K oxidizing on Platinum Pt, a part of generated N02 is diffused in 
the active oxygen discharge agent 61 in the form of nitrate-ion N03-, as shown in drawing 23 (A), and it generates a 
potassium nitrate KN03. Thus, in this example, NOX contained in exhaust gas can be absorbed to a particulate filter 
70, and the burst size to the inside of the atmosphere can be decreased sharply. 

[0080] On the other hand, as mentioned above, S02 is also contained in exhaust gas, and this S02 is also absorbed in 
the active oxygen discharge agent 61 by the same mechanism as NO. That is, as mentioned above, oxygen 02 has 
adhered to the front face of Platinum Pt in the form of 02- or 02-, and S02 in exhaust gas reacts with 02- or 02- on 
the front face of Platinum Pt, and turns into S03. Subsequently, a part of generated S03 is diffused in the active 
oxygen discharge agent 61 in the form of sulfate-ion S042-, being absorbed in the active oxygen discharge agent 61, 
and combining with Potassium K oxidizing further on Platinum Pt, and it generates potassium sulfate K2S04. Thus, in 
the active oxygen discharge catalyst 61, a potassium nitrate KN03 and potassium sulfate K2S04 are generated. 
[0081] The particulate in exhaust gas adheres on the front face of the active oxygen discharge agent 61 supported by 
the particulate filter, as drawing 23 (B) shown in 62. this time - a particulate - an oxygen density falls in the contact 
surface of 62 and the active oxygen discharge agent 61 if an oxygen density falls - between the inside of the high 
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active oxygen discharge agent 61 of an oxygen density - a concentration difference - being generated - thus - the 
oxygen in the active oxygen discharge agent 61 - a particulate - it is going to move towards the contact surface of 62 
and the active oxygen discharge agent 61 consequently, the potassium nitrate KN03 currently formed in the active 
oxygen discharge agent 61 decomposes into Potassium K and Oxygen O and NO — having — Oxygen O - a particulate 

- NO is emitted to the active oxygen discharge agent 61 shell exterior toward the contact surface of 62 and the active 
oxygen discharge agent 61 NO emitted outside oxidizes on the platinum Pt of a downstream, and is again absorbed in 
the active oxygen discharge agent 61 . 

[0082] on the other hand, potassium sulfate K2S04 currently formed in the active oxygen discharge agent 61 at this 
time is also decomposed into Potassium K and oxygen O and S02 - having Oxygen O ~ a particulate - S02 is 
emitted to the active oxygen discharge agent 61 shell exterior toward the contact surface of 62 and the active oxygen 
discharge agent 61 S02 emitted outside oxidizes on the platinum Pt of a downstream, and is again absorbed in the 
active oxygen discharge agent 61. However, since potassium sulfate K2S04 is stable, it cannot emit active oxygen 
easily compared with a potassium nitrate KN03. 

[0083] on the other hand - a particulate - the oxygen O which goes to the contact surface of 62 and the active oxygen 
discharge agent 61 is oxygen decomposed from the potassium nitrate KN03 or a compound like potassium sulfate 
K2S04 The oxygen O decomposed from the compound has high energy, and has very high activity. Therefore, the 
oxygen which goes to the contact surface of particulate 62 and the active oxygen discharge agent 61 is active, oxygen 
O. these active oxygen O - a particulate - if 62 is contacted - particulate 62 - the number from several minutes it is 
made to oxidize, without emitting a luminous flame in a sufficient short time moreover, a particulate — the active 
, oxygen O which oxidizes 62 is emitted when NO and S02 are absorbed to the active oxygen discharge agent 61 That 
is, it is considered to be spread in the form of nitrate-ion N03- in the active oxygen discharge agent 61, NOX repeating 
combination and separation of an oxygen atom, and active oxygen also generates it in the meantime. Particulate 62 is 
made to oxidize by this active oxygen, moreover, the particulate which adhered on the particulate filter 70 in this way - 

- although 62 is made to oxidize by active oxygen O, these particulate 62 are made to oxidize by the oxygen in exhaust 
gas 

[0084] By the way, since Platinum Pt and the active oxygen discharge agent 61 are activated so that the temperature of 
a particulate filter becomes high, the amount of the active oxygen O emitted to per unit time from the active oxygen 
discharge agent 61 increases, so that the temperature of a particulate filter becomes high. Moreover, it becomes that 
oxidization removal is easy to be carried out, so that own temperature of a particulate is high with a natural thing. 
Therefore, without emitting a luminous flame on a particulate filter per unit time, the oxidization removable amount of 
particles which can oxidization remove a particulate increases, so that the temperature of a particulate filter becomes 
high. 

[0085] The solid line of drawing 24 shows the oxidization removable amount G of particles in which oxidization 
removal is possible, without emitting a luminous flame to per unit time, and the horizontal axis shows the temperature 
TF of a particulate filter in drawing 24 . In addition, although drawing 24 shows at the time of [ of particles / G ] 
making unit time into 1 second (i.e., the oxidization removable amount per second), it can adopt arbitrary time, such as 
1 minute and 10 etc. minutes, as this unit time. For example, when 10 minutes is used as unit time, the oxidization 
removable amount G of particles per unit time will express the oxidization removable amount G of particles per for 10 
minutes, and it increases, without emitting a luminous flame on a particulate filter 70 also by this case per unit time, so 
that the temperature of a particulate filter 70 becomes highly in the oxidization removable amount G of particles in 
which oxidization removal is possible, as is shown in drawing 24 . 

[0086] When the particulate amount discharged by per unit time from a combustion chamber is called the amount M of 
eccrisis particles, this amount M of eccrisis particles Now, when fewer than the oxidization removable amount G of 
particles, The amount M of eccrisis particles per second For example, when fewer than the oxidization removable 
amount G of particles per second, The amount M of eccrisis particles per 10 minutes Or when fewer than the 
oxidization removable amount G of particles per 10 minutes, That is, in the field I of drawing 24 , the inside of a short 
time carries out oxidization removal one by one, without all the particulates discharged from the combustion chamber 
emitting a luminous flame on a particulate filter 70. 

[0087] On the other hand, when [ than the oxidization removable amount G of particles ] more, in the field II of 
drawing 24 , the amount of active oxygen wants the amount M of eccrisis particles for oxidizing one by one in all 
particulates. Drawing 25 (A) - (C) shows the situation of the particulate oxidization in such a case. 
[0088] that is, when oxidizing all particulates runs short of the amounts of active oxygen, it is shown in drawing 25 (A) 

- as a particulate — the particulate portion which a part of particulate 62 oxidized when 62 adhered on the active 
oxygen discharge agent 61, and did not fully oxidize remains on the exhaust air upstream side of a particulate filter 
Subsequently, if the state where the amounts of active oxygen are insufficient continues, the particulate portion which 
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did not oxidize from a degree to a degree will remain on an exhaust air upstream face, and as shown in drawing 25 (B) 
as a result, the exhaust air upstream face of a particulate filter will come to be worn by the remains particulate portion 
63. 

[0089] If such a remains particulate portion 63 deteriorates in the quality of carbon which cannot oxidize easily 
gradually and an exhaust air upstream face is being worn by the remains particulate portion 63, the oxidation of NO by 
Platinum Pt and S02 and a discharge operation of the active oxygen by the active oxygen discharge agent 61 will be 
suppressed, although the remains particulate portion 63 can be gradually oxidized by that cause if many hours are 
spent, it is shown in drawing 25 (C) ~ as ~ another particulate on the remains particulate portion 63 -- 64 accumulates 
on a degree from a degree That is, if a particulate accumulates in the shape of a laminating, since these particulates 
have separated distance from Platinum Pt or the active oxygen discharge agent, even if it is the particulate which 
metaphor oxidization is easy to be carried out, it does not oxidize by active oxygen. Therefore, still more nearly 
another particulate accumulates from a degree on this particulate 64 to a degree. That is, if more states than the 
oxidization removable amount G of particles continue [ the amount M of eccrisis particles ], on a particulate filter, a 
particulate will accumulate in the shape of a laminating. 

[0090] Thus, a particulate is made to oxidize in the field I of drawin g 24 by the inside of a short time, without emitting 
a luminous flame on a particulate filter, and a particulate accumulates in the shape of a laminating on a particulate filter 
in the field II of drawing 24 . Therefore, if relation between the amount M of eccrisis particles and the oxidization 
removable amount G of particles is made into Field I, particulate deposition of a up to [ a particulate filter ] can be 
prevented, consequently, the pressure loss of the exhaust air gas stream in a particulate filter 70 — completely — ** - it 
is maintained by the minimum pressure-loss value of about 1 law, without changing so that you may say A power fall 
is maintainable thus to the minimum. However, if it does not restrict that this is always realized but nothing is carried 
out, a particulate may accumulate on a particulate filter. 

[0091] In this example, according to the first flow chart shown in drawing 26 by the above-mentioned electronic 
control unit 30, opening control of valve element 71a was carried out, and particulate deposition in a particulate filter is 
prevented. This flow chart is repeated for every predetermined time. First, the temperature TF of a particulate filter is 
detected in Step 101. In this detection, a temperature sensor is prepared in a particulate filter and it detects directly. 
Moreover, you may make it compute the temperature of a particulate filter based on exhaust air capacity, exhaust gas 
temperature, etc. which flowed into the particulate filter for every predetermined time from engine starting. 
Subsequently, the present engine operational status is grasped using the load sensor 41 and crank angle sensor 42 
grade. It is grasped whether in the case of the diesel power plant of this example, which combustion system of the two 
combustion systems is adopted. It is possible to presume exhaust air capacity, exhaust gas temperature, the oxygen 
density in exhaust gas, the amount of eccrisis particles, etc. by grasp of this operational status. 
[0092] Subsequently, in Step 103, the oxidization removable amount of particles of the particulate filter needed now 
based on an oxygen density, the amount of eccrisis particles, etc. in exhaust gas is computed, and the minimum 
temperature TFt of a particulate filter which brings about this oxidization removable amount of particles is computed. 
At Step 104, the amount dTF of temperature changes of a particulate filter is computed based on the temperature TF of 
the present particulate filter, exhaust air capacity, exhaust gas temperature, etc. 

[0093] Subsequently, at Step 105, in a particulate filter, the amount dTF of temperature changes is applied to the 
present temperature TF, and it is judged whether the result exceeds the minimum temperature TFt. For example, if the 
present temperature TF of a particulate filter is quite high, and the judgment in Step 105 is affirmed even when exhaust 
gas temperature is lower than this temperature TF and reduces the temperature of a particulate filter, there is especially 
no problem, and valve element 71a will be considered as as [ of one interception position ], and will be ended. 
[0094] However, since a particulate accumulates on a particulate filter and oxidization removal becomes difficult, it is 
made for exhaust gas to bypass with this, without passing a particulate filter, when the judgment in Step 105 is denied. 
The exhaust air capacity made to bypass is computed at Step 106. The amount of eccrisis particles of particles, i.e., the 
amount which flows into a particulate filter, is reduced by half, and the minimum temperature TFt and the amount dTF 
of temperature changes in Steps 103 and 104 can also lower the required minimum temperature TFt, if the exhaust gas 
which is the case where the whole quantity of exhaust gas flows into a particulate filter, for example, flows into a 
particulate filter serves as half. Furthermore, although the amount dTF of temperature changes serves as a minus value 
from the temperature TF of the present [ exhaust gas temperature ] of a particulate filter at a low case, this absolute 
value can be made small. In this way, when valve element 71 a is made the suitable opening between the present 
interception position and the above-mentioned mid-position by the present temperature TF of a particulate filter in Step 
107 in a low case not a difference with big judgment at Step 105 but when denied, and exhaust gas temperature makes 
some exhaust gas computed in Step 106 bypass from it, particulate deposition with a particulate filter can be prevented. 
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[0095] Of course, in order that exhaust gas temperature may prevent the temperature fall with a particulate filter very 
sharp to a low case, valve element 71a is made into the mid-position, and makes all exhaust gas bypass. By the way, 
what is necessary is for the oxidization removable amount of particles required now computed in Step 103 just to be 
always unable to carry out oxidization removal only of the present amount of eccrisis particles. For example, if a fuel 
cut is carried out at the time of an engine slowdown etc., although the amount of eccrisis particles will serve as zero 
mostly If the minimum temperature TFt is made below into 100 degreeC (refer to drawin g 24 ) by making the 
oxidization removable amount of particles required at this time into zero When the temperature of a particulate filter 
actually becomes below 100 degreeC, the temperature up of the temperature of a particulate filter will not immediately 
be carried out, and it cannot carry out oxidization removal of almost all the particulates at the time of next engine 
acceleration. Therefore, the required oxidization removable amount of particles is always carried out to more than the 
specified quantity, namely, as for the minimum temperature TFt of a particulate filter, it is desirable to make it not less 
than for example, 200 degreeC. 

[0096] Moreover, although the amount of eccrisis particles becomes abundant depending on engine operational status 
and the judgment in Step 105 may be denied, it is possible by making some exhaust gas bypass also at this time to be 
able to reduce the amount of eccrisis particles of particles, i.e., the amount which flows into a particulate filter, and to 
prevent particulate deposition with a particulate filter. 

[0097] Dravdng22 is the second flow chart which replaces with the first flow chart and is carried out, in order to 
prevent particulate deposition in a particulate filter. This is explained below. This flow chart is also repeated for every 
predetermined time. First, in Step 201 , it is judged whether there is less present fuel oil consumption TAU than the 
specified quantity TAUL There is comparatively much fuel oil consumption TAU, and when this judgment is denied, 
since an exhaust-gas temperature becomes high, temperature of a particulate filter is not reduced sharply, valve 
element 71a is considered as as [ of one interception position ], and it ends it. 

[0098] On the other hand, when the judgment in Step 201 is affirmed When exhaust gas temperature becomes low and 
a particulate filter is made to pass all exhaust gas, in order to reduce the temperature of a particulate filter sharply and 
to make the oxidization removable amount of particles fall sharply So that there is [ exhaust gas temperature ] little fuel 
oil consumption and many exhaust gas may bypass a low, without passing a particulate filter Bypass exhaust air 
capacity is computed and opening control of the valve element 71a is carried out between one interception position and 
the mid-position in Step 203 based on this bypass exhaust air capacity. 

[0099] In this way, by making all exhaust gas bypass at the time of the fuel cut to which exhaust gas serves as the 
degree of low temperature very much for example, making some exhaust gas bypass and preventing the sharp 
temperature fall of a particulate filter, when exhaust gas is not the degree of low temperature so much, the oxidization 
removable amount of particles of a particulate filter can be maintained comparatively highly, and particulate deposition 
in a particulate filter can be prevented. 

[0100] Of course, when judgment of Step 201 is affirmed, in order to prevent the temperature fall of a particulate filter 
certainly, you may make it make all exhaust gas bypass in this flow chart. Although it is rough control as compared 
with the first flow chart, since this flow chart does not need complicated calculation, it is very easy. Moreover, it 
detects that replaced with judgment of the fuel oil consumption in Step 201, for example, the operator broke in the 
brake pedal during the vehicles run, and since a fuel cut is carried out, you may make it make all exhaust gas bypass at 
this time. Moreover, for example, it detects that the operator has released the accelerator pedal during a vehicles halt, 
since it is at the idle time at this time, fuel oil consumption is slight, and you may make it make all or some exhaust gas 
bypass. 

[0101] Though the particulate remains to the particulate filter septum when exhaust gas is made to bypass with the first 
flow chart and the second flow chart, a particulate does not accumulate further on a remains particulate with the bypass 
of exhaust gas. Thereby, oxidization removal of this remains particulate is gradually carried out by the active oxygen 
emitted from the active oxygen discharge agent of a septum. The active oxygen emitted from an active oxygen 
discharge agent is limited, and if an active oxygen discharge agent does not absorb the oxygen in atmosphere like the 
above-mentioned after it emits active oxygen and uses it for particulate oxidization removal, active oxygen discharge 
of it cannot newly be carried out. In this way, if all exhaust gas is bypassed, new oxygen may not be supplied to the 
circumference of a septum, but the absorption/emission of the oxygen by such active oxygen discharge agent may 
become inactive by oxygen deficiency, and the oxidization removal of the remains particulate may not be able to be 
carried out completely. Moreover, the particulate which does not touch the active oxygen discharge agent of a septum 
cannot oxidize easily due to oxygen deficiency. Although it always is not necessary in the first flow chart and the 
second flow chart to do so by that cause in case exhaust gas is made to bypass, it is desirable that make it some [ at 
least ] exhaust gas pass a particulate filter, and it does not make the circumference of a particulate filter septum oxygen 
deficiency, without making all exhaust gas bypass. 
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[0102] connection [ first ] 72a Drawing 29 is the plan showing another example of an exhaust emission control device, 
and the difference from the exhaust emission control device shown in drawing 18 is that the oxyecoia supply 
equipment 74a and 74b which reaches and supplies oxygen to each of second connection 72b is formed. It is possible 
for while to become an exhaust air upstream and to supply oxygen to connection 72a or 72b by this example, when 
some exhaust gas passes a particulate filter as mentioned above preferably. Thereby, the oxygen deficiency of the 
circumference of a particulate filter septum is prevented certainly, and can carry out oxidization removal of the 
particulate which remains to a particulate filter septum certainly into an exhaust air bypass. 
[0103] Drawing 30 is the plan of an exhaust emission control device showing another example further, and the 
difference from the exhaust emission control device shown in drawing 18 is that the reducing-agent feeders 75a and 
75b which supply a reducing agent broadly like fuel to the both sides of a particulate filter are formed. When some 
exhaust gas passes a particulate filter as mentioned above preferably by this example, it is possible to supply a reducing 
agent to the exhaust air entrance side of a particulate filter. Thereby, the exhaust air entrance section of a particulate 
filter not only carries out a temperature up with this heat of combustion, but this reducing agent is burned good 
[ without becoming oxygen deficiency ] by oxidation catalyst like the platinum Pt supported by the particulate filter 
septum, and this heat of combustion carries out the temperature up also of the exhaust air outlet section of a particulate 
filter with exhaust gas. In this way, since the whole particulate filter is made to carry out a temperature up, the 
oxidization removable amount of particles of a particulate filter can improve, and oxidization removal of the remains 
particulate of a septum can be certainly carried out into an exhaust air bypass. In this example, use of the useless 
reducing agent of adhering to the wall of Connections 72a and 72b is prevented, and a reducing-agent feeder can make 
a reducing agent necessary minimum, in order to supply a reducing agent to a particulate filter directly. 
[0104] Moreover, in the first flow chart and the second flow chart, although it is temporarily at a target, the exhaust gas 
which does not pass a particulate filter will be emitted into the atmosphere. However, in the first flow chart, since it is 
at the time with very few [ there is little fuel oil consumption and ] amounts of eccrisis particles when the amount of 
eccrisis particles becomes abundant and exhaust gas is except the degree of low temperature comparatively namely, it 
seldom becomes a problem. 

[0105] By the way, a particulate will remain in a wall flow type particulate filter which was used by this example, 
without carrying out the collision uptake of the exhaust gas to the exhaust air inlet face of a septum 54 which mainly 
collides and the exhaust air gas-stream opposed face in pore, i.e., one uptake side of a septum 54, and carrying out 
oxidization removal of the discharge of the active oxygen from the uptake side of one of these to it being inadequate 
altogether to a uptake particulate. Although such particulate remains are mostly prevented by the first flow chart and 
the second flow chart Though a particulate remains to one uptake side of a septum as shown in drawing 28 (A) for a 
certain reason Since valve element 71a in the change section 71 can switch the exhaust air upstream and exhaust air 
downstream of a particulate filter possible [ considering as two interception positions ] as mentioned above periodical - 
- irregular — every predetermined mileage — or if valve element 71a is switched to the interception position of another 
side after valve element 71a is made into the mid-position by the first flow chart or the second flow chart, oxidization 
removal of these remains and the deposition particulate can be carried out 

[0106] Because, oxidization removal of the remains particulate is gradually carried out by the active oxygen which a 
particulate does not accumulate further on the particulate which remains to one uptake side of a septum, and is emitted 
by inversion with the exhaust air upstream of a particulate filter, and an exhaust air downstream from one uptake side. 
Moreover, it is destroyed easily, and is subdivided by the exhaust air gas stream of an opposite direction, and the 
particulate which remains especially in the pore of a- septum mainly moves the inside of pore to a downstream by it, as 
shown in drawing 28 (B). 

[0107] When this distributes many subdivided particulates in the pore of a septum, namely, a particulate flows, the 
opportunity by which contacts directly the active oxygen discharge agent which the pore internal surface of a septum 
was made to support, and oxidization removal is carried out increases, in this way, it becomes that a remains 
particulate is boiled markedly and it is easy to carry out oxidization removal by making an active oxygen discharge 
agent support also into the pore of a septum Furthermore, in addition to this oxidization removal, oxidization removal 
is carried out by the active oxygen which the new particulate in exhaust gas adhered and was emitted from the active 
oxygen discharge agent by the uptake side of another side of the septum 54 which became an upstream by the adverse 
current of exhaust gas, i.e., the exhaust air inlet face of a septum 54 with which exhaust gas mainly collides in present, 
and the exhaust air gas-stream opposed face in pore (one uptake side serves as a relation of an opposite side). A part of 
active oxygen emitted from the active oxygen discharge agent on the occasion of these oxidization removal moves to a 
downstream with exhaust gas, and it carries out oxidization removal of the particulate which still remains also by the 
adverse current of exhaust gas. 

[0108] That is, the remaining active oxygen used for the particulate oxidization removal in respect of the uptake of 
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another side of a septum by the adverse current of not only the active oxygen in a septum emitted to the remains 
particulate of a uptake side from this uptake side but exhaust gas comes with exhaust gas. By reversing the exhaust air 
upstream and exhaust air downstream of a particulate filter, and using one uptake side of a particulate filter septum, 
and the uptake side of another side for a particulate uptake by turns by that cause Though the particulate has 
accumulated on one uptake side of a particulate filter septum in the shape of a laminating to some extent at the time of 
an inversion By the adverse current of exhaust gas for active oxygen to arrive also at this deposition particulate in 
addition, since a particulate does not accumulate further If oxidization removal is carried out gradually and a 
deposition particulate has a certain amount of time by next adverse current, oxidization removal is fully possible for it 
between them. In this way, if the first uptake side and the second uptake side are used for a particulate uptake by turns, 
as compared with the case where the uptake of the particulate is always carried out in respect of a single uptake, the 
amount of particulate uptakes in each uptake side can be reduced, and it is advantageous to particulate oxidization 
removal. 

[0109] Moreover, though a lot of particulates have accumulated on one uptake side of a particulate filter septum when 
reversing the exhaust air upstream and exhaust air downstream of a particulate filter Since this deposition particulate is 
destroyed and subdivided comparatively easily by the adverse current of exhaust gas, although some particulates which 
were not able to carry out oxidization removal within the pore of a septum will be discharged from a particulate filter 
The exhaust back pressure of a particulate filter increases further, and does not have a bad influence on a vehicles run, 
a lot of deposition particulates carry out ignition combustion at once, and the erosion of the particulate filter is not 
carried out with a lot of heat of combustion. Moreover, a particulate new uptake becomes possible according to the 
uptake side of another side of a particulate filter septum. 

[01 10] Moreover, if the air-fuel ratio of exhaust gas is made rich (i.e., if the oxygen density in exhaust gas is reduced), 
active oxygen O will be emitted to the active oxygen discharge agent 61 shell exterior at a stretch. A deposition 
particulate becomes what is easy to oxidize, and oxidization removal is easily carried out by the active oxygen O 
emitted to this breath. 

[01 1 1] On the other hand, if the air-fuel ratio is maintained by RIN, the front face of Platinum Pt will be worn with 
oxygen, and the so-called oxygen poisoning of Platinum Pt will arise. If such oxygen poisoning arises, in order for the 
oxidization operation to NOX to fall, the absorption efficiency of NOX falls, and the active oxygen burst size from the 
active oxygen discharge agent 61 falls thus. However, since the oxidization operation to NOX will become strong if 
oxygen poisoning is canceled, therefore an air-fuel ratio is again switched to rich shell RIN, since the oxygen on a 
platinum Pt front face will be consumed if an air-fuel ratio is made rich, the absorption efficiency of NOX becomes 
high, and the active oxygen burst size from the active oxygen discharge agent 61 increases thus. 
[01 12] Therefore, since oxygen poisoning of Platinum Pt will be canceled each time if an air-fuel ratio is occasionally 
switched temporarily richly from RIN when the air-fuel ratio is maintained by RIN, an active oxygen burst size in case 
an air- fuel ratio is RIN increases, and the particulate oxidization operation on a particulate filter 70 can be promoted 
thus. 

[01 13] Furthermore, so to speak, since the dissolution of this oxygen poisoning is combustion of a reducing substance, 
it carries out the temperature up of the particulate filter with generation of heat. The oxidization removable amount of 
particles in a particulate filter improves by that cause, and remains and oxidization removal of further a deposition 
particulate become easy. If the air- fuel ratio of exhaust gas is made rich immediately after switching the exhaust air 
upstream and exhaust air downstream of a particulate filter by valve element 71a, since it is easy to emit active oxygen 
as compared with one uptake side, oxidization removal of the remains particulate of one uptake side can be carried out 
still more certainly by still a lot of active oxygen emitted in the uptake side of another side in the particulate filter 
septum to which the particulate does not remain. Of course, regardless of a switch of valve element 71a, the air- fuel 
ratio of exhaust gas may be occasionally made rich, thereby, to a particulate filter, it remains, and is hard to deposit and 
a particulate becomes. 

[01 14] What is necessary is just to carry out the above-mentioned low-temperature combustion as a method of making 
the air- fuel ratio of exhaust gas rich, for example. Of course, when usually switching from combustion to low- 
temperature combustion, you may make it switch the exhaust air upstream and exhaust air downstream of a particulate 
filter in advance of it. Moreover, in order to make the air- fuel ratio of exhaust gas rich, you may only make a 
combustion air-fuel ratio rich. Moreover, in addition to the usual main- fuel injection by the compression stroke, an 
exhaust air line may inject fuel in a cylinder in an expansion stroke by the engine fuel injection valve (post injection), 
or fuel may be injected in a cylinder in an intake stroke (BIGOMU injection). Of course, post injection or BIGOMU 
injection does not necessarily need to prepare an interval between main-fuel injections. Moreover, it is also possible to 
supply fuel to an engine exhaust air system. Moreover, as mentioned above, since low-temperature combustion is 
carried out by the engine low load side, low-temperature combustion is carried out immediately after the fuel cut at the 
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time of an engine slowdown. In this way, there are many opportunities for low-temperature combustion to be carried 
out immediately after making valve element 71a into the mid-position. Moreover, it is also possible by supplying a 
reducing agent by the above-mentioned reducing-agent feeder to make the air-fuel ratio of exhaust gas rich. 
[01 15] By the way, the calcium calcium in exhaust gas will generate a calcium sulfate CaS04, if S03 exists. 
Oxidization removal will be hard to be carried out and this calcium sulfate CaS04 will remain as an ash on a 
particulate filter. Therefore, in order to prevent the blinding of the particulate filter by remains of a calcium sulfate, it is 
desirable to use alkali metal with an ionization tendency higher than Calcium calcium or alkaline earth metal K, for 
example, a potassium, as an active oxygen discharge agent 61, and S03 diffused in the active oxygen discharge agent 
61 combines with Potassium K, and forms potassium sulfate K2S04, and thereby, Calcium calcium passes the septum 
of a particulate filter, without combining with S03. Therefore, it is lost that a particulate filter carries out blinding with 
an ash. In this way, it will be desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher 
than Calcium calcium, i.e., a potassium, Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as an 
active oxygen discharge agent 61, as mentioned above. 

[01 16] Moreover, even if it makes a particulate filter support only noble metals like Platinum Pt as an active oxygen 
discharge agent, active oxygen can be made to emit from N02 held on the front face of Platinum Pt, or S03. However, 
the solid line which shows the oxidization removable amount G of particles in this case moves to right-hand side a 
little compared with the solid line shown in drawin g 24 . Moreover, it is also possible to use Seria as an active oxygen 
discharge agent. If the oxygen density of Seria in exhaust gas is high, it will absorb oxygen (Ce203 ->2Ce02), and 
since it is what (2Ce02 ->Ce 203) emits active oxygen when the oxygen density in exhaust gas falls, it needs to make 
the air-fuel ratio in exhaust gas periodically rich to an indeterminate term for particulate oxidization removal. It may 
replace with Seria and iron or tin may be used. 

[0117] Moreover, it is also possible to use the NOX occlusion reduction catalyst used for the NOX purification in 
exhaust gas as an active oxygen discharge agent. In this case, it is desirable for it to be necessary to make the air-fuel 
ratio of exhaust gas rich temporarily at least, in order to make NOX or SOX emit, and to carry out this rich-ized control 
after an inversion with the upstream of a particulate filter and a downstream. 

[0118] Thus, although it is desirable to enable an inversion of the exhaust air upstream and exhaust air downstream of a 
particulate filter, this does not limit this invention and you may make it, make all or some of exhaust gas bypass by the 
bypass path which only opens the upstream and exhaust side of a particulate filter for free passage if needed, of course. 
Moreover, although the diesel power plant of this operation form shall usually switch combustion with low- 
temperature combustion and shall be carried out, this cannot limit this invention and, of course, this invention can be 
applied also to the diesel power plant which usually only burns, or the gasoline engine which discharges a particulate. 
[0119] In this example, the particulate filter itself supports an active oxygen discharge agent, and although oxidization 
removal of the particulate shall be carried out by the active oxygen which this active oxygen discharge agent emits, this 
does not limit this invention. For example, even if quality of a particulate oxide, such as a nitrogen dioxide which 
functions on a par with active oxygen and active oxygen, is emitted from the matter which a particulate filter or it was 
made to support, you may make it flow into a particulate filter from the exterior. When the quality of a particulate 
oxide flows from the outside, in order to carry out the uptake of the particulate By using the first uptake side and the 
second uptake side of a uptake wall by turns, while became an exhaust air downstream, in respect of a uptake It is 
possible for a particulate not to newly accumulate, and for that it is also gradual to carry out oxidization removal of this 
deposition particulate by the particulate oxidization component which flows from the uptake side of another side, and 
to fully carry out oxidization removal of the deposition particulate in a certain amount of time. In during this period, 
since oxidization by the particulate oxidization component is performed with a particulate uptake, the same effect as 
the above-mentioned is brought about in the uptake side of another side. Moreover, in this case, the temperature up of a 
particulate filter raises own temperature of a particulate, and becomes that it is easy to carry out oxidization removal. 
[0120] 

[Effect of the Invention] Thus, the bypass path which enables exhaust gas to bypass the particulate filter arranged at the 
engine exhaust air system according to the exhaust emission control device of the internal combustion engine by this 
invention is provided. The particulate which carried out the uptake in the particulate filter is oxidized, a particulate 
filter It has the oxidization removable amount of particles depending on the temperature of a particulate filter, the 
present exhaust gas state with a lot of amounts of discharge particles or by reducing the temperature of a particulate 
filter When making it less than the oxidization removable amount of particles of a particulate filter from the 
oxidization removable amount of particles required now, some exhaust gas [ at least ] is made to bypass by the bypass 
path. Thereby, oxidization removal of the particulate by which a uptake is carried out to a particulate filter is carried 
out good by sufficient oxidization removable amount of particles, and the blinding of a particulate filter is prevented 
with it. 
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[0121] Moreover, the bypass path which enables exhaust gas to bypass the particulate filter arranged at the engine 
exhaust air system according to the exhaust emission control device of another internal combustion engine by this 
invention is provided. The particulate which carried out the uptake in the particulate filter is oxidized, a particulate 
filter It has the oxidization removable amount of particles depending on the temperature of a particulate filter, and 
when fuel oil consumption is below the set point, some exhaust gas [ at least ] is made to bypass by the bypass path. 
Oxidization removal of the particulate in which the exhaust gas of the degree of low temperature does not reduce the 
temperature of a particulate filter sharply, and a uptake is carried out to a particulate filter by that cause by sufficient 
oxidization removable amount of particles is carried out good, and the blinding of a particulate filter is prevented. 
[0122] Moreover, according to the exhaust emission control device of another internal combustion engine, to the pan 
by this invention The bypass path which enables exhaust gas to bypass the particulate filter arranged at the engine 
exhaust air system is provided. The particulate which carried out the uptake in the particulate filter is oxidized, a 
particulate filter It has the oxidization removable amount of particles depending on the temperature of a particulate 
filter, and when exhaust gas temperature is below setting temperature, some exhaust gas [ at least ] is made to bypass 
by the bypass path. Oxidization removal of the particulate in which the exhaust gas of the degree of low temperature 
does not reduce the temperature of a particulate filter sharply, and a uptake is carried out to a particulate filter by that 
cause by sufficient oxidization removable amount of particles is carried out good, and the blinding of a particulate filter 
is prevented. 
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xavw /uts ^ t £ nftg.fr -sam ax®ss£: 

fiU HUbBAtW =Tal/- - K7^;U^lC4o^T«ffl^L 
fc/tf-f+al'- h rff&it Zmtl* iWIB A^ -< *=lV 

^vtzmim^m^n^rA^mL. $i&(Dvm%y, 

iuffEA-f AX il&K J; oTAW AX $ it£ £ t S«p« £ 
[81*112] HtIf3A^'C^3.l/-h7'C^^fC«fSt4 
n-5f£ttKS?^A5V *a U— h £SHk2 i*£ £ £ 

rzz.£ &&nttz>m&m 2 \zime>ftmmm<»9m 
oxiffites?^ <t L-cmm-r 3 z. t zttrntrz 

Vy-OVft. HufBA^W+aLl/— h7-fM4#I*' 
XT&tAW /Ut § £ i: £ Z> AW AxaSSt 

fib.' mFfBA^-f ^aL— hy -O^^iZ^XltmML 

fcA^-r^^-1/- h*^{b^-ti-e>n, HSf2A^-f^j.u 
- h y ■< )V$> teflfrfBAo- << u— h x 4 )V-y oum\z 

<1 AXilSSKJioTA-f /USt5 £ <hS:#m^t"-5rt 
OgWC9SI^8KfcS£Mo 

[Sit*® 7] iWltEfStt&lilKtBjWi, mmizmmmm 
T-5 Z £&mMftZ>tmm 6 tCtEic©ft^Pc£#a 

■hm&t z> £ n ox &mm £ £ axum l^o ji m 



|f*^6 t'fB*©rt^HI©P^^^e. 

;ub#t$> & <t t -t&smm 4 a> b 8 <d ^-r*i#> 

(clB*Oi^iMM«>»^;^l;«g„ 

[Hl*^ 1 0 ] ^*Ma^m^M«T<DB# tli7a 
-XJU^-^ hfJ#TS.^.-<h^#mt-rSIf*^4^e 8 

co ^-rn^^tB«©i*o^M©s^^^s 0 
[s»*^ 1 1 ] »«Ms#a25£fi^T©i$£texv 

4^6 8 co^-rn^tcfBi^wrt^pro^m^bSMo 

[Sf*^ 1 2 ] ^MSEM^iBSSttfeAT-^ +a U 

-h7^Mi. mm;^'<*3-i'~-hy-< 

ft X *V\'-f A X f d £ & vJHZ fr5/NW/N 0 XiigS<h* 

*fi u MIBA^^ + i h x^r ;w^(c*v^T«ffi* 

LfcA^^^iU-h^^bS-fr^n. StftBAx^^i 
• ■ l/- h7^ ;i/^«MfBA^-f .^ro.- V- V y 4 )\s5><DUm 

\zm&Ltzmm^ifct%%L7-m$:&L, mmxysi&m 

*flf[|B/K /N'XjiSfStC i o TAW AX £ C <b *!H!fM 

tt&iii&tti^ffl^n. MfBffii4^^tti^e»atB 

t#m<i:-r-58i5}?^ 1 2 }CfB«cD|*lMBa©»a^k^ 

So 

[is*«i4] mm^mmmmmit. mm\zmmm 
m-tzztz&Mtrzimmi 3\zmm<ni*!mmmo 

ztmm 1 3 \zmm<Dftmmm<D$mmmw. 

im&mi 6] HSIBA'rAXiiSS(Cj;oT»Sl*'XCD 
'>fj:< £ fe-gRS/NW AX ^SieHCHUlBA'TV V 

-hyj )i5'^mmzi&i&-?z> z £ %&m£-rz>tmm 
5 <D^?nfr\ztm<vftmMM<Dffl%.mt*£ 

So ,. , . •• - ■ .. , . ...... 

ffijftmi 7 j ^WfBA^^>i^-hx^;^^tti^ifc , 

AW AXfflif§(IctoT^*'XCO'>75:< i 

fc-se^/NW /N-x zitzmizmm/^j +3. h x ^ 
jip^WTtrnzimtzz £z®M£?zm mm 1 *»s 
1 5©^-rti^icfBm©rtMig(75»5i^kgMo 

[0 0 0 1 ] 

imwizmtz. 

[0 0 0 2] 
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s&tf;** izimz^i&ftftz/^-i \y- w£ 
7 ^ &®Mmf§.mzwim.-?z> z^mm^nx^ 

[0 0 0 3] ^©J;'5&7W>'^S^t-*3l' i T. Kt-j 
*jlU-M;M&6 0 0° C£ftfttf***R*rr 7* 

o o° c<to*^«tt><B;<. a#«7^;u^i#*in^-r 

[0 0 0 4] 7-106290 ^iifBKte, 

m&m, t7)\>ii u ±&mmkVo£$: yj)v? \zm.n s -a- 
7 ;i/3'J;.cc)/N"-7V+ 3. h x-t -~t?;ux 

[0 0 0 5] 

mWrfffiVtL£.?£-?2>m&] IsfrLtttfZ. Z.CD7 
-fJ^SttfflLTt). gl;i^S^4 0 0" Cg 

zl v- blfiy * )V*±.\zHt* \zmmt & z 
[0 0 0 6] z\(oy 4 ji^ic^t, ssiS^r-f* 

zk.ttre&tz^. z<d^\z. z<om<Dy ^ )V^^mz 
*«SE£ 0T*Hffi*O*:«lffi;T*fbfc 6 S d 

h 7 w )lr ? i r *s rt -5 Ag * a- 7 -r * u - h I z «t £ S IS * 

[0 0 0 8] 

nfcA^ *a U— K7YWi. fttflSAf y 3r:x>— 
A-f AXilg&i: Soffit U miB/^-C^a-U- h7^^ 

n. ii&ea^ * zl v— h? * Ji^itmu/^^ *=lu 
- by j )i>$ cDumzfc&LfrMitmi£^mw[%L=?-m$: 

*TU ^ffi<D^«^Xtt^StffHA7^+iU- h7^ 

^mu'&^m&QTmz&zz.ttti.zmziz. mm.fi 

7s(D'pt&< t BuEA-f AXfflSStCfco TA-f A 



[0 0 0 9] Sit, #3E91»C«fc*flM^2KK*©rt«S 

*H©#£«fMbgBtt. w#b i £aBttg>rt«K»H0# 

[0 0 10] Sfc. *3fiWC«t*Bf**3CE*©rt« 

*wo#a^b8«tt. mmtm 2 Kre*<&rt«s*H©# 
m^b^sic*^T. aaEiSttBati&tHSitt, mwizm 

T?»m-r & n <t 1 1 & . 

[0011] *58^t«tS»*S4CieiEOrt«8 
MrfKb^K&t^T, (WEaHiKS&ajSPJtt, mmz'M 

n oxtm&mm t \zkm Lxmtar z> z. t &<&m 
[0012] *$£miz&2>m&m5\zmm<D{*im 

+il/-h7-fMt, mtti/^^^rzLU—by^)^ 
*m%137,t>V%^ AX-f-SCliSrBl^frSA'f /UI 

©jafiKlft^Fbfc^bl**^*^**.*^. KB*** 
SrmifBA-f AxaSSfCd; o TA'-f AX $ d ,h i&it#m 
[0 0 13] Sfc. *fSW»C«fcStt#«6CE«©rt«S 

a^{fcft«K*v>T. HfrfBA^^ ^-=L u- b y j )V* \z 

[0 0 14] Sfc, *36MK«t-6»*«7tE«0Drt«8 
^WbS«»c*3^T. WEStt»3!Sttlil#Jtt. MBtrii 

t& mr z> z t zw®. t. r z> o 

[0 0 15] Sfc. *5EWKl«t4H»3J»«8fc:E«©rt«R 

5 1 N Ox5US ig^i* tt§» 
* * N O x £ »ttB£ « <h lz KM L -cm mt 5 C i 
[0 0 16] *56WK.J:4W*«9k:E*©rt« 
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[0 0 17] f-fc. *fgH^(cj:^,8f^l 0(C|3«<Ort " 

[0 0 18] gjjfc. #5E91K:J:-&»*8il 1 fete**©!*) 
E«© Alll (, > T . *M*****&« 

Z\£%!&m£TZ>. 

[0 0 19] #5S9H::«fc.5i»#3ll 2 t'fHiS£0Of*3 

Tttffl^L-fcyt-r-^C +3. 1/- h "5 n, iftfHA 

+3. U— h 7 W ;U^«tui3/^T->C *3. V— b 7 4 )V 

[0 0 2 0] * fc. #3SW;:,fc*HjJSB 1 3 K8Btt©l>3 
W^a^tSS»CJ3ViT> HuSB/tx-f+3-U- Y7 4)\s 

[0021] sfc. *%fmz£2>m$mi 4izmm<Dft 
©SMKflKbSiBicis^-c. waEStt«j)6am#jtt. j^b 

[0 0 2 2] Sfc. *5gBj(cj;^|ff^i 5 KfB«ic©F*l 
*R«H©*SH*ibS«tt. 1 3 tcaStt©A«K«n 

<Dmn.Mtmmz&^T, «nt&&VE»MtkaiM\t. mm 
{zmmmmw&TztNOx&wimtiti&t'itT&m, 

[0 0 2 3] Sfc. *5EWCJ:*HI**"l 6 KKJttWrt 

fcE*©rt«*W©#88KbSBK:isv>'r. buIBaW A 
^®SS(c J; o TflNatf 7>©4>& < it)-**;t-f A*x $ 

[0 0 2 4] #389JCJ:*S!#:B1 7 (cSft©rt 



*3.u- h7>< jiptemtmmzmL. A*-r /i^asstc 

<fc o Tig*"X ©'>& < 1 t>— SB£AW AT, $ -frS Bf fr 
[0 0 2 5] 

[58w©3Wio»tt]'Hi a. *mmz£2>mm.mt3i 

B£ff A-54X bu— if=f^— t?;ux>s? >©«■&«£»? 

*«8»*©l£*«BfffiB-r* 0 , E3tt|l ©x^r 

-5. Hl*6H3S#It5<!:. 1 tt^P*^, 2 «-> 
"J>y^Dyi7. 3 t4-> U >¥^\y b\ 4ttfXhX 
5 attfX h>4©H®±tCJB>/&$*l/t*v f^W . 5 

- u** ¥t+5 amzwi$.zn.fcimfftM. 6 umm.mm - 
j£,mm<%ttfr 7tt-*f©©m^> 8«:©5c#-k 9 
«--**©*&#. i ott#asR-hS:**^r. 

2 teaman, -y— s?^>ir 1 2«©^i7 h i 3&ft 
LTX7^j-ti4f;a^s^. tay^huft 

1 5lZ£.QmW}2n2>7,ny b)l#l 6 

1 7^s^$n-5„ 

[0 0 2 6] 01 (C*$tl-5 J: 5 KgM&VXjfr;!/ K 1 7 

rtt'«^,jt-t>-y-2 immznz* mm.-?-*)ib- 

1 7 i-y--> ; ^>^ 1.2 <httEGRilSS2 2 S^LTI 
t»C»ie3n, EGRiiS&2 2ftCB;f§iiaaSEGR 
«»#2 3*«IB«a*l*. *fc. EGRilg§2 2 001: 
«EGRffiS§2 2(*jS?jftn-5EGR^X^^5)-r-5fc© 

©i^snss2 4^ia®$tis. m 1 

[0 0 2 7] »Mlff6(iM«f 2 5* 

^LTK4U1f-A. l/^($>^>a ; E>l/— ;U2 6 (Cjg^ 
£tl-5o d©ZJ ; E>U-;P2 6 F*3^tt«^ftiJ^©Btm 

-JU 2 6 rtfc«*S**lfc««ttft««#i)(SS 2 5^L 
TjRM»#6i;MS*i5. n ; E>l/-^2 6 \zitn 

. t > u-;p2 6 rt©«wjisiftm.-r*fc«)©j!i8^ffi-fe> 
•y-2 8d*si#»te.'n, ^ffi-fe>-y-2 8 ©tn^ft-^tca 

i5ic»i-^>y2 7©i±aa*«fw»$n-5. 

[0 0 2 8] 3O(jSf0J»az 7 hT^O. QMlt± 
>-y-2 1 ©tH*ft-^«i:, «RW-JE-fe>U-2 8©|±J^jf^<h 

^;U4 0©l@ji*-ftL(CjttPiJbfctB*«lE*^^-r-5 
fiffi-fc>U-4 l75«flE^$n. m^W^-X-y h 3 0 tC 
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Z>o Z. o LT, tf|||Ka-yh3 0lt #Wf^^S 

3, SIX, !W>y2 7^«n o 
[0 0 2 9] B2RtXH3^3RSn*«t'5»C*5SW^cfc 
S*jS«Ttt«8»«»# 6 6 m<DS X)VU £WT£* 

— ;u y x;w> e> & o , 6 o> / X>v n s tt* 

M^n^c H3fc*$n«cfc5fc6fl©jiiis»«iiF©5 

oTIft§o E2S^gl3H/±ISf : f?i*^^»«^ 
[0 0 3 0 ] H4»a#«ff8*^*^T»«*9©U7 

[0031] &*a#e®ina)*R»Q att«»sn-r, 

5^<i:i:i;0SlltA/F (0 6©«» Sr^ftS-frfc 

t^(Diht}b)i2(Dm^ mtx^—z* hc, co, 

NOx(OSfliSa(Das{fcS^*ril»«IS:*bTl^p 0 6 
* 6 <£ 5 tc d ©Htt«T«^*SJt A / F a*/J\3 < 
MS^EGRf^<fd:^ a*S«SJt (=14. 
6) £AT<D<t#tCttEGR*tt6 5A-t> hEA±£& 

.[0 0 3 2] ,H6l:SStlW5 tCEGR^£tf:*rr£ 
^<h(c:cfc 9#«Sit A/F£/jV$< LTlKtEGRSp** 
4 OA— fe>h#ifi<h^:D^JtA/F^3 OgSfcfc: 

e(CEGR^^iSa6, ^itA/F^r/jN$<-rich^ : E 

3gfc:EGR**KA. ^*8JtA/FSr/hS<TSt^K 
fiX^-^^fJlCfiTl, EGR$^6 5/Vt>h 
El-LiU £*RJtA/F**l 5. OttififCfc&ih;^- 



[OO33]07 (A) tt^*RtfcA/F*«2 IffitX 

^IT^0> 07 (B) »iffi«itA/F3»«l 8#jttT 

ttJ£<0fEfbS*LT^£. 07 (A) i@7 (B) <h£ 

§i7 (B) t^-rW^fiXt— d7©9S^«**#ViH7 
(A) »C^T*^^lt'<T*RlftE£^(SV^t^te36^. 

[0034] H6acxH7t*ana*i)Me*^6*© 

^im^o HP'S, *f»l fcgS*RJfcA/F#*l 5. 
*I*«ftTbfc t V>5 d <h 5 ft0Mgttatt#M£ 

£/v£m*kLTWjL^m7 (B) C^tttlT^Bffi 
£ 0 8 $ n^> cfc 5 &fi«ttj^b#*^#B^ 

[0 0 3 6] 0 6S^0 7^^$n^H^*tCSt5< 

c: n s e ^ & « t «ffi% 5 oi>iKttaft 3i«ffi t ^ 
acinic ^<z)^^{V^TJ5^i¥ffl^^^ 

[0037] fc^5T«©MrK^©tt«-c^b**©gE 



(6) 
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U NOx^WlTt^o £<ZWc*3t>TNOx<& 
5E£*a* 1 Op. p. m Waxtt-ttlKTfc&o&l*fc*i3ft« 

xa>5E£sa* i op. p. m aa^x^njKTfc^ofcB?© 
[0 0 3 8] — ja, K*«4i8snstioflttt*i:ift 

^Tea»c#-fb"r*iit««T?€rs. ^co^^ic, nox 

[0 0 3 9 ] st, «*«*riEsn*Mr©ttiB'rRfb*3ii 

a) m m co a * urn & mmt z> \z femntmm \^rc.n(Dm 

[0040] mMmvizQfsiisfrwtELte^tiM 

z>o z<om&. MnfrzmnT^z&m t <Di&m\ttsizE 

sp^>, zL<Dm\z\^mm^^mnT^^%^mn<D 
mmmco&mttm &izl/u £frt>A v >. z.<om&tzt3M . 

[0 0 4 1] — ^fi^Stt^7X<h^S^^m<D^ 

u&^z>m.mtKmis. mwr*z-tL\zizz>. z.<om& 
«^»wiStt*^©fffi^«R&asy**UT*p, * 

ffitttf * tc J: o T«R«ia«Srffi <# A. 3 d £ 

[0042] mm&zf*r<Dmm<Dtix&&& 
^stfts. «oT*»a3&<i«*-rn«^®t*i:s^« 

tt^Stt^ntc^^Tif^-r^cliifci^S. 0:*, r 

£&0> ^oT^ffitt^fXtm^cD^^^^^WSU 
t^chtc^^o C02^EGR#;*ttJ*»MJt 



[0 0 4 3] H 9 IWffittifX tl/TEGR*XSffl 

^E-^t^HflRS^bT^S, EPl3> H9»c43^Tft» 
AttEGR^Sr^fC?&SlLTEGR^^fflS:S^9 
0° ClzmWLIzm&^LT&Q* \jb3&BWhm<Dfti 
aiggTEGR^f^^?&aibfc*^^^LT43 0, EffilS 
C^EGR^^^Wi:^lT^^^^bT 

[0 0 44] 09(Oft*ftAT^SnS«fc5tCEGR^^ 
Sr»*ft»fllL&«^fcttEGR**«5 0/1— tr> hcfc 

#-&KttEGR*€:S«5 5 A'— fc> h J&JifcTftfcHJi 

• -n^i; 5 EGR-^/X^^b J^SJ l> « E G -R ^ 

¥-9t.UK). Z.(Dm&tZteEGRm%:mZ6 5/1— fe 

[0 0 4 5] IS9(Da^CT^$tl-5ci;3(CEG 
R^/X*3fiftO»lC?&aiLTV^Vi»^fcttEGR***5 
5/1-ir>h<7)^iftT^O^^ffi^h°--^^^P, Z(D 
«^JCttEGR^*^ff 7 0/1— fe>h£t±tC-rnti«jE 

«MK^«r©^qE-^©55**Sr^LT43D. $&Mft?5 

^EGRm<oym\^EGR^7sOi^n&^mm^\z 
«i;T«ft-r*. 

[0 0 4 6] 01 0IWffitt^t.LTEGR^Sffl 
t^c^K&^T^^ 

^EGR^Xt^l^I, Rtfu<Dil6^Xi 
*CD^<DfiJ'&, R^CODJg^^^^EGR^fXCDfiJ 
^SLT^S, Hl'0JC*liT««ltt*B«l*5. 
rtt»ASns^gftA*f^«**LT*0. MMY(ijB' 

l^ltt^o, Sfc, «DlttB*AW**UT4S0, 

"[0 0 4 7] hio s#bb-t staaoifi, bp-ss^ 
(Dizi&muQ^m&^isT^z* w*>. mioiz^n 

01 0^^5^TEGR^X(OfiJ'&, IP 

SJ* «fc 0 {ft V K T S © £ &£*4ftl6 ©EGR^jX 
Sg5 5/1-t>hH±T'*0, HlO^mJSWT 
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tt7 0/S--fe>Kfit±T»S. IP%, *S*fi5rttC»A- 
snfeiJSA^^lSB 1 0 i:*^T^j»x t ZL(D 

x^l(ilOp.p.nii^ Xtt*nKTT»0, fiEo 
[0 0 4 8] «»«»«^ii*Tft«K»**«*L&IK 

££oT01 0tC^$tl^«J:^{3EGR^y;ffi«Pa^ 

ip^, EGR^»is*fiWS!< asiconr 

[0 0 4 9]-S> HI 0<OftW««Z 2Ttt«(©56* 

^m±^^<D\z^mr^±mx^7,mx^m^^^\zm 

ttllOJE b ft t «ft ffif Z2T »4£» A # 

cd t xmm & mm* 

[0 0 5 0 ] ftuMi ufc ct 5 icb 1 o \*mw&mm&Kut 

t)Mi^iitb^NOx©14I^ 1 0 p. p. m m 

i op. p. m Hfr^x^tiRTfcr^^t^-ee 

[0 0 5 1 ] gpi3>> ffiJRit^Uy^KSnStjWSW^ifl 
5E£L&^. — ¥^£«Jt**U *W4 

ffl$tro^(DT'M4<M$n/ e c^o jek:, nox 

feffia&TSMI L^3S£ b & 
[0 0 5 2] £<DJ:3K\ *HlffillffiWE««Z ITtt 



[0 0 5 3] tC%T«S*^rt^*ttS*R»W©«»S 

3 fig^T JQfRI b 5 5 <A (4jBtt «fc S 3E*&sa*4>£: I > 

.fc*SaMra4«Hft«#Jfc^^ 

±r*»*£lTK:ttlttUTJBHK*, BP^fgffij»M£fT 
5 ct o \z b , ttHftffitf Jttttt A ^ t # ic teSfSn Jfttt. 

t^c Bn-&ias«R«it»4^ns 
■^i(h^^l&^ii^t^f^\ -*z:«s*k ip 

*££S»B^JStt:;tf A*cfc 0 

[0054] eh ij4»— jns«, w^t&mmmififftDti 

t-ct SjKJfeOTrton* JB 2 0ttttttKI 1 1 ^iTVi 
&*3, HIl 1 Jr45V^TJBEttlLJ47^-fe;i/^^l/4 0 

lslK»C*^LTV^o (N) 
% 1 <D3HE«« I <h?g 2 OSEffittl It(Dll CDig#£ 
^bT^O, Y (N) &4»l©iie««I £»2(03!e 
<h<D£ 2 bTl^S. *1(03HE««I. 

^ *>m 2 coae«i«i i^©ae««a)*{kiHiwf»4* i <d 

m^X (N) IcS^l^TfTton, »2<0*EffittII*>S 

m i ©jiiewk i ^©aefiB«©«{b*ijwrtt* 2 

Y (N) tCSO^^TfTton^o 

[ 0 0 5 5 ] iM^IKttl^I 1 03fiS« I 

» o Tftift«R«l*<fT tonT ^ S BS K5# AW L *<«RH 
IsIteftN©H»T*S»l<0*»X (N) 

&mm&m2<Dm&mmuz&r>fcLmm2n. se*^ 

«S«i*ft^<fcS*R«*«ffton*. *^Tg*MLM 

mge»N©H«cT»-5«2CD*»Y (n) cto^f£< 
n, Btx{Sja«8«s^fTton*. 

[0 0 5 6] 01 2«^«!SJtir>-9-2 l^ai^Sr^bT 
^S. Ill 2^SnS<t5Jc3S«Jt-fe>U"2 KDftt) 

mm 1 ^m\t a/ F\zmcxmtr^o &r>x&m\k 

So ^tCBIl 3 L^Oi 1 (DlfiSS I Stf^ 2 

(DM^mmuz^^m&mmizz)^xm t mm^mmT 
[0057] mi 3^s**?«fLt^-rsAD-/ h;i/# 

16«, EGROTjf2 3(7)Pi^ EGR$, 



(8) 
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Set 5 KB#ft«L ©ttt^Jg 1 I TttX P y 

6©B»S»*lUWL3W(B<a:*»Ct?nT*H 

fp#2 3©llftttB*ftWL^i«<?Ei:*{C-DnT±EBiS 
<^6±M*T»^fc**i3:L»6ns. S)fc, EI 1 3 
i:*Sn««TU*l©I6I«I TliEGRWBS 
'7 OA— fe>h<h£ftT*3 9, ffi«JttttoT*>«*>D'J 

[0 0 5 8] f 1 ®I(E<B« I TttE GR 

.Jp#Kff7 0/Vt>htftD, ffi«SJfc#to?^«a>0 
U->&U->£m<b&Scfc5lcXPy h;U^l 6 CD 
BB«SCXEGRfflW#2 3©IBS*<«lfflI$n*. £43, 
^OT^FOT^*Ki:btt^«Stfc-fe>it2 lcaffirtft-^i;:*^ 
TEGR«ffll#2 3©M«S:*liE'r*^t^ck^TB« 

#1 6«^EBi&<STIfl#Sn, ^ODPSfcttEGRfWW 
#2 3fc±B§i&<*TBB#1*L*Sns. XD7^* 

mtJffi.1& < & S * fcffiMBE * ^/Jn $ < § 0 JE*£J±* 
2/ h;U#l 6**£HKfi<STH#i*L«>&ns. 

[0060] mM<Dwmmm&m 1 a>ae«« i 

tlSo :o)ifl:gli 3l:^tWTttEGR$^(3^7 0 
— tr> h^b4 0 A— tr>h^T^TfX^^^^M 

E G R^^iCDX^-^ S E G R$il 

«« i ^ sas 2 ojHesisi i tc^^s ch * \z^m<o7s 

[0 0 6 1 ] »2©a(E««IITJ4«*^6fftonT^ 

**WjWrton*. ^©*«wttT»4«arXNOx3^ 

HOZIMtttfiB 1 1^6*2 (PjMEMKI I 

tc^tos^iai 3*^*ns«t5ti!(a*«*^7-yy« 

iz&M^L&Zti&o 

[0 0 6 2 ] m2<DW&mm\T:\t7>Uy Hl^l 6tt 
-W*»^T^MtR88^«l«$n, EGRM»^2 30 

OlKfiKI I Tte E G R m\$m$ZMffi L #iS < A S H if 
fi<&0> ffittJt ttK*ft^ L #S < ft S S £/b $ < A 



fflKJttsn*. *2©ae««iiTtt«stiBJfi 

[0 0 6 3] H14B»1 CDiie®« I iC&ttS^SJt 
A/F^LTt^« 014^45t/iT, A/F = ,15. 
5, A/F=16, A/F=17 > A/F=18T*$ 
nS#tt*8tt** 1 5. 5, 16, 17. 18 

ctD^en^o HI 4C^SftS «t 5^*1 ©shew 
SIT^WJ->^^T^0, JEfCfglCDjlte 
®^ I TttS*ft«f L *«« < A S S ££*5Jt A/ F 3ft« U 

-><h$nSo 

[0 0 6 4] gp*>, s*ftffiL^ft<&4iatlfti:«t 

i:EGR**fiT3tT t> ffii&*8« *fr 5 £ £ S 
So EGR*€r«T$-&Stffl«8Jttt^:*<)a:0, ®Lr> 
. -TBI 4 ls**.ft-5 J: 5 fCH*M^L^{g< AS^t?n- 
■ T^«SJtA/F*^#<$nSo S«SJtA/F^^< 

ft >J - > fcT S ft » K:***«T»4K**W l < «t 

S{rotlT^«SJtA/F^#< £*lSo 

[0 0 6 5] ffi*8JtS:Hl 4 (C^T B«ffl«SJ*i: 

tSOMgS^Dy h;U#l 6 £>B SUBS ST #131 

5 (a) »cssna«fc5»cB*ft«fL2fc««HiHieRN 

0H»tLTV7^«T'f»ROM3 2fif£K«<*n 

S&EGRM«I#2 3©U(BKSE3JSH15 (B) fc 

TV^yoiTWROM3 2^tCfB1g$tlT^So 
[0 0 6 6] Ell 6tt»— «S«L ^ffi*<B«Mfefrftfc: 

So &*5, 016i:^tA/F = 2 4, A/F=3 
5, A/F = 45, A/F = 6 OTSSnS.fti»'tt* 
*B«35«*Jt2 4, 3 5, 4 5, 6 0^LTl^o £ 
«SJt*^©B«ffl«ittTS©^fi3aXPy h)l#l 

6<DsmmmsTfim 1 7 (a) tca^nsjcaiwg* 

rom3 2W^aa«$nT43D> ^«stb€r ci © a «?s«s 
tt£-rz<D\z&&uEGRfMmft2 3<Dm&mmsE& 

mi7 (B) ^sns«t-5^B*ftWLX^«IHlpHE 
jRNCOHft^LT-Ty^JRT^ftROMS 2(^(rfEtt 

[0 0 6 7 ] d 3 LT> ^JfiM©^— i?;UX>>?> 

»Nt^*tJ€r, ^-*8«l, TAto^>, (EffljjRttt, ^ 

-m^, TAtot>> tKoffiii^fOMen, 4^ 

«EtC^^T, Ti7-k^^;U4 0©K.*ii*fiLX(^« 
HlHjg»N<hl;:S:3#, 0 1 5XBB1 7 1:^7^ 

[0 0 6 8] EI 1 8 tt»a^fbS«&^-r¥BHT* 



(9) 
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0. H19B*OOTHf»*. *SMWNl:B«tt. J# 
^■7-*^ F 1 7 ©TSMIfcSBMF 1 8 *^-lyT*i«* 

Aft+ai^-H7^M 7 o©— -fimtwm&7 1 <fc 

S»«-r*SB— *«»7 2 at. ^tal/-h7-J 

7 ocDte*«i:«i«ia7 1 tz&mtzwi-mmm 

72bi, 7 1 ©TSSEflJWS^SSS 7 3 

LTl^. «I»I«7 lit, «J»8B7 1 |*iT?*»8fcH£3i 
M-t&ZtZ~vim£-?Z>##-7 1 at*tl/Tt>«. # 
#7 1 att. MT^al-^XIiXf-v^-?! 
(Ccfc-DTlg»I$n^>„ ##7 1 a©-^©«feg(C*3 
t^T, 12J&SB 7 1 rt©±««jW— 88BM5 7 2 a t&il 
£*l-5<h*l;:^ftgB7 lrt©TMJ#g§— Sa$§B7 2 b 

[0 0 6 9 ] 020(1 fff71a ©ftS7j©i£l*)T 

&tt£3fcUTI^5. Cl©jE»ffiSC*3ViT, ^a*ft«E 7 1 
rt©±MJ#$S-««!«7 2 bi3Sasn*t*K:iBl& 
gfc7 lrtODTflitW* 1 *— tt«t«7 2 atil^tl, 

0 2 OfC^SIT^Ti^ic. t'^T'-i ^ra. 1/ — h 
7^^^ 7 0 ©ffi^ffliJ^e— MKSns. C r) LT. 
#D:7 1aSWtA5:i:i:<toT- nf-f+^W 

t^-efr, -rfet>*>> rtf^*ai/-^7^M7oro 

<5 o 

[0 0 7 0 ] £©cfc5fc* *#«iWfcS«tt* 

[0 0 7 1 ] H21I1 #ft71a tc£tf 

fatfXteu S^ta^igvv\°x^+3.U-h7^;l/^7 
0>iii&T£££&<> TB:*^ 02 OK^Snf^T 
ct^fe. A-TW^l^-h:^;^ 7 0 
«»WC»ja»7 2^«n4. JUDJcSK, ##7 1 
ate, mMco T ^^^x-^dcto Tffi;I;c7M5m tc IS It 

[0 0 7 2] EI 2 2l^A°5 1 ^4 1 3.U~h7><;i/^7 0 CD 
StitSr^-To 02 2^*liT. (A) te/\°7^ * 

DL\s—byj)\s*7 OG>IE®0T<6?K (B) tt«J®»f 



(b) (^WT^t-ct^^/ i^-risiis 4*aifl-rs 0 

» s l < izmm 5 4 rt©*B7L«®±jc: t>T;us +m&& 
sjtatiTv^o 

[0073] flittBt*ttta«ttt. ffiit»**ttm-rs 

[0 0 7 4] t^MliLTd S^P trt*ffi 

iJWNa, U^ALK tvWCs, jl/tiv^A 

^>^>La, -f yhU9AY©J;3«i:#±a, R£>H 

[0 0 7 5] Z1G>*^ ffite»*;ttffl«£LT 

^SXttT;P*U±IS^K, IP^^U^AK, U^A 
Li, -trv^ACs, jl/by^ARb, AU^ABa, 

[0076] &\z. z<D&?temmtmikmm&mift?' 

[0 0 7 7 ] ^V^if^X>v>Ti4il^^^*J<^ : b 
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[0 0 7 8] 0 2 3 (A) mf (B) B/^>f 

Bl:*LT^4. fc#* 02 3 (A) Xtf (B) fc&H 
T6 0Ba^PtOSf*iLTt5 0, 6 

[0079] ±aLfc«t5fc#ft*r^«t«Ktt**(Dafw 

^^(DgWXg«SrtCtMt§(h, 02 3 (A) \Z 

t(D^ffi±T02-X^02"tSiSt, N02t&5 
: (2NO + 02-2N02-) o'^WM^tlfeNO'^ ' 

— a^^e^p t jt-t?»fbsn^osttn**aa!i6 irt 

fciftiRSfU ^'J^AK^U^6i2 3 (A) K 
[0 0 8 0] ±MlsTc&o\Z$mXX'p\Z\$SO 

»Cct^T«ttit**m«i6 lrtfcRjRan*. mt>. ± 

fi&ttK**m«l6 irtK:*JRaft, ^'JWK^l 
tt*<68tlt-f *>S04^©»^SttK*lfclil»J6 lrt 

3&£«^# U ^AKzS04«^n^o 
[0 0 8 1 ]»g^W?^+il/-Mt 02 3 
(B) lc33l>T6 2T^2fl£ «t5fc, ^zl 

MfflKfttfT^ftLAStT*. ^OftS*. Steffi** 
U ^AK£ffi^O£NO£fc#»2n. mMOiflrtT-i 

^tzl V- h 6 2 tfgf4K^^m?PJ 6 1 <fc©»ttH»C|6]*> 

No**flSttK*»iu*j6 i^6^«ic*msns. 
^B5»c:ttasn&No«T8E«oa^p t Jifciswrn 



fiEStlTV^BSK* U r >AK 2 S 04t>* U 'i 7 A K t-Wt-M 

2 LfSiSEOtrntkOMne 1 t©««H^ip]*H^, so 2 ^ v ^ 
anfcso2ttT8it«©eAP t ±(c4ov^T^fb^n, 

[0 0 8 3] /^T^al/-h6 2 tffittK*^ 

tHSJ6 1 (t^ftttf fc[p]^58$Ott«8A U ^AKN 
03^8SK* U ^ A K 2 S 0 4 <£>ck 5 fctffc'&tJrt* 

A^^^zLl/-h6 2 <h?£te^l^ffi#J6 1 <h(D^M® 
K ft 7^ 3 |fe m J4ffitt»* O i o'Tl^o- &M-6«ttlfc- 

-N6 2tt*^6*+»©»I^MT?»*S:«i"Si:i: 

BIMfr*ffitt«*Ot4, igttK*»aS9 6 l^NOM 

sozffiWttiLznzmzhtktiiznZo ^ut>t>, no x 
=lU— b 6 2»4c©ffitt**ic<toTfe»<b'&i/8&e»n 

So £fc> £<0<k5tc/^^:iU— h7>f ;U^7 0J^ 
{Ctt;»LfcA7V b 6 2tef£14ffi*Ot;icfc:oT 

[0 0 8 4] tu^TS^P t RtfffittlMlttm»]6 1 

tt/t? >r * 3. 1/- b 7 >r i^^SS^iS < ft * S CiStt 
h y ^ (DmmtfiM < & £ a £ is^r s . 

[0 0 8 5] H2 4©*l6tt*ttl^WSp^»lfeS58t" 
iti) D , 0 2 4(c*5V^Tttltt«/ix>r*3LU-hy>r 

MOQSgTF^UTt^, ft*- H2 4f4*<ttfifW 

IfiRfHtLTl 0»S:fflVi«:«^^tt#ttWfM 
Ar>( b7 4)V9 7 0 ±l:*^TWMSt 



(11) 
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96^101112 4i:^n5±5i;/^f-Y : fai/- h 
TO 0 8 6] 3T> ^fi[Wf|BiaOC«S«i^6»msn 

o#iH«Bi[^«M*ni{bi»*?iiB«k«i^*G«fc <o &4>& 

^*pjfli«*i j ?SG«tbfc^v»t*, in*.i3 2 4©fii 

■s n t /j: < ji&jgn* m © 5 % \z »{b»*-e- l * n* . 
coo8 7] ini;»i/> wawft^MMiffcin*^! 

B^iSfiWGiOt^^it, Bp-feH2 4©««I]Ttt 

02 5 (A) ~ (C) «;!©<£?&*§ 
-g-tc&tt&A'^ h©g?<t©<i^£j* LW 

-So 

[0 0 8 8] BP*>, ±X<on7-^^-3LU— h£gKbT5 
l:ttfS«il*^£bTI/^i^C(j:i2 5 (A) (c 
St«t5Mf^*al'-h 6 2**ffitt»3RiftHI»l6 1 
ICMft^t^f-c^al/- h 6 2 ©— aB©*.**$Ht; 

/tr^al/-h^6 3lCcfcoTffi:b*15<k3{::fc 
-5. 

[0 0 8 9] u©J;^&SSAf-f*al/- h-SS^- 6 3 

nate^ptctsNo, so2©i^k^ffls.t/fStt 

$. «XK:.fcO. WfWSSW-ntfUi^lcJSB^^^+i 

(C) C^an*J:'5K38eA^'f^r3.^-h«»6 3 
©-ktCS'JWAT^iU-h 6 43&t^6^t*lt«rr 

[0 0 9 0] CCDJ;cilcg|2 4(Di^I tlWr^i 



?&Z\tte<mi%ffl<Do-*>\Zfflti±Lsbt>n, 02 4© 

?±\zmmmzmm-rz>. fie^x. ^fse^ffiMtsg 

^ 7 0 (C*5tt-5B^/fXng©)E«tt^:< tfoTli 

[0 0 9 1] *^j6«Ttt. B5jS©^TFSWJ---y h 3 

• 7 1 a©M£gttffl£:5gJ6-b* /^+al'-h7^;^ 
^©Af-f+al/- h©*f*£l*jJ:LT^£>. *7D- 

1 0 KCiSHT. ;tT-C +a I/- h 7 ^ i^OfigT F 

JU#©iaffi£#fflT-3cfc'5l;:LT ! b&^. ^ 
-f— bfJWx>v>©«-&Jctt, rofflM*a©5^© 

[0 0 9 2] Xry7"l 0 3 K^T. Jft^W 

z,*(DMmm&Rmm^m?-mmzm'3&m.&&mti 
m/flnm sn, c ©sMti** Riffiae^ a& tfc s>-r a 

T-C+al/-h7-fMOiIiaSTF t*«JftHS*-i 
Xfy7"l 0 4T14. Ififfl/'!f^ : t 1 al/-h7-C 

w©figTF, xia mm.fl 7.umm\z 

[0 0 9 3] 'M-i^. Xf'7 7*l 0 5tTtt, /1f^i 
©fiST F i 0fi< T/1r ^ 4jl I/- h 7^ ;^©fig 

£<£T£-a-3i§-&Tfc, ^f7 7"i o 5 (z&v&mmtf 

[0 0 9 4] L^Lft^*b> T.T-^T'l 0 5 (C*3tt-5*IJ 



(12) 
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£ft3fc#>K, St^tf^/i^ u- h 7 -< ;i/^ «r 

0 3Rtfl04 K:*W*»ttfi*T F t RO**JEft« 
dTFH SESltf *<&£Sa*A5V ^al/-h7^ 

d T F V-f ±* <h ft 5 - ©**fl Sr/h^ <T£ 

ie mra? co * mi t <d m<Dm m ft m&tzn* 

[0095] #a^xia«*t**»cisii»^ 
tcte, /t^^+oLi^- h^^;u^cDA*IftS^{£T^(» 

SgTF t £ 1 0 0° CKT (0 2 4#RfD tt5t, 
^Wf>{ *a I/- h 7^ i^^fiM 10 0° Ci^ 

-{*ai/-h7>f ot&jg tea: «#a-&-r > s £ 

ggTFtH MAtf, 2 0 0 ° C^'TlUbft^ckpfC 
[0 0 9 6] ifc, ««a<E4RttKJ:^4rtt, »»'' 

/^XZ&Z^tlzXQ, SffflaJlft^Sv'Tftfc^, a^ 
[0 0 9 7] H2 7te. ;^tal/-h7>f;W^' 



ift(7)»«*tiTAU^^ITAU 1 ck04»ft(^ 
*»*TAUttJt*fctt*<, fcSfc* 
£££teft<, ##7 1 att-*0«»rttlfl5tttS 
[0 0 9 8] — Xf77°2 0 1 izmi&mWrfimfe 

u0/H/UM^Il:S^7f77 , 2 0 3 
[0 0 9 9] 5 LT, MAtf* 

7J)\,?<D*mte&m{&T*ffi±T%Zi£lZ&K), At 

[oioo] fc.-^A,, *7d— h(-*5v^T> x 

UTS**, «»&W«!&3?4: Lfcv>fc»fc#?!tfc:fBi 
XT7^2 0 1(:mM«lfi© 

[0 10 1] S-7D-ft-hStfS-7P-ft- 

/t^LT^ iM^x /U l: J: -3 TSg/lr ^ * 
ft^o ^-tilCckO, Wfi©iSttK*ttHiaij7&^*aian 



(13) 
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rfmi&zn-r. mm^f%.izj:-3Tz\(D£otei£&mmi& 

x.\s-h&5t±izmm3i'c%t<i.^zLtw$>z>« $fc, 
mmcDfe&mmmttimzmMVT^fc^/^j +^ u~ 

• • •••tU^ViC-tAtjffi.U^. : 

[0102] @29(t JftaUHtSaofci-OO^ifi 
#J£^f TffiitaB 0 . Ill i 8 ic^-r^m^bSSt© 
a^tt. *-Sf«ffi7 2 aR^»z:«ttaP7 2 bc^tl 
^ntl6Jll*0«&T 7 4 a&y7 4b^ 

SB 7 2 aX«7 2 b^$i$t£{£*S-f 5 Z\ t^BT^T-fe 

[oio3] B3on fflm.mmm<D2<b\z>bo—D 
ommm^TW-mmT^ o .018 tc^-ti^mts 

A5v u— h7-<;u^©*»mpai5'bi«a5'ii-*. 

A5V ^o. 1/- hSragSKKffcUfcSTS £ t*^#5„ 
7 2a, 72 b©rtmcf=t»-r*^«)4SSc^jS7CiSfiJ©ffi 



[0 10 4] I-7n-ft-Ssy:||r7n- 

[0 10 5] t^T*. *^JSWTttfflbfcJ;5ft:C7* 
-;i/7 D-i/if -f+a i/- h 7 -f ;^ Tii. A5V* 

II 5 4 W— 7j©ffl«®(CWS§«*$n. Z\<D—JS<DffiM 

|-7D-ft - hStKir7n-ft-M: 
=koT. dcDj^&A^+il/— h©a@«««|»ih 
$tl€>^. f6re>^©SS(C«toTEI2 8 (A) tc^-fJ: 
fil£Jia©-7j©ffl*ffi1CA^^ ^juW- 
tilt). mfa!LfeJ;3tC, 3J&g&7 1 f*KE>## 7 1 a 

,A5v +i i/- h 7-< frf&ffl^mMttimTiMmt 

^— 7D-f+- H:=fc^.T##7 1 a^tfFBmBtS 
nfc^tC. ##7 1 a&l&JjCDmVgi&.W^-WQ&Z.tl 

-3. 

[0 10 6] W'feb, /^f^+al/-h7-fM(Dft 
§C±Sit#J<!:fi^TSi£ffl!l<trojS»telC«fcoT. RSIiCD-77© 

^al/-h)5SWl>c: ( !:li!5:< > — 

02 8 (B) IC^fi^tC, «facK«SnT«^bS 

[0107] ^ntdjco. mftitzntz&KortTj* 
ai'-ni i«a©«?Li*9ic»«o. -r&fo'fc. /if-( 

&&i£ttmmfcmMm\iim&m\zmMLTmm3k 

2tiZ>m£;rfg><teZ>o ZL o LT, WeroUHdFLrtfcfcJS 
SiclBAT. S^**XCO)^Mt(£J:oT±?jStfflii<h^:ofell 

a 5 4 (Dte7j«j**®< tutt. ms.\z^xm%.n 



(14) 
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mm^mmL, mm.fi x<Dmmz£-ox t Lxm 
[o 108] t&*)*>. mmz&vz,-j5<Dffimm<D$$ 

)v?mm<D~ ij<DffiMw\z$>2>mmrty L 4 v- 
bAmmmzmMLT^rct^T*,;- mm.fi x<Dmm.\z 

tf. Z<Dmx+ftlzMiVm3k^&.X&Z>* Z. o LT» A 
<DW.i\M&\Z^m-Z'$>Z>* 

[0109] A-^^+iU— by-ou^<om%± 
mmtm%Tmmt.$:mfc-tz>miz. n=r<< ^ 

fc— SBcdatV u— h «a^w +3. u— h y j )V$ 

& roiftSUSta #S ^ tc Hh £ o T i^^ff ir ill&S £ A 
iAcil^L.T^fi»M^lC«fc 0 A5V ^a. I/- I- 7 -< )V 

-< )i*wm<Dmj5<Dmwm\z ^xmr^w^^ *=l v 
-bomm^tfctte&o 

co 1 1 o] sfc. wmxx^mit&v^^iz-rz 
«i4^^tB^j6 1 ^•bn-wzmmmo^-mzmta 

s^bi&s^ns. 

[oiii] -73. ^jt^*u->»csi}#$nTi/^t 
s&p t ro^ffi^^T'S^n. t,it>^^e^p t 
mmmtftkcz* z\(D^^fj.mmmm^u^tNo\ 



mxznz tNOtizn^ %Mikftmw i &$. : &tz>t>\zN 

[0 112] ftoT. £»t^U->iCjSf#£nTt^-5 

z>tt<DU&£i>kP t <D&mmmi)mm-znz>titf>\z£ 

[0 113] £<=>{C. d«^*fe^(7)^m«. a*^;f. 
l/->7^ • -?r tiled: 0 ■.• nf^f =1ri • 

^*«^<i:^^„ #{£7 1 atctoT/tf^+3.U-h7 
cD#»±Sit(aiJ t^mT^fi«J i: $r^) 0 1^ \z 

•5fdl75C0ffi«®-e«. -7?roffl^®(Cj;bKLTf514KS 
tcJ;oT. — 7305Jil*ffi©^®A^-'('+a.l/— hSr^^. 

[on 4] mn.iiTsay^m^^y^iz-t^yjmiiL- 

hffim.Tffi.mt.&WK)WkA.Z>&o\zVT>h&^ Sit. 

' tt f zf A «W tt. 3E«SWPftfrf t © w C j^-T L fc -f > ^ — » 
A*;i/*lStt^^Stt^^o Sfe. *MS^^t-^«*(ft 
*S-r*dt ! bPl()E-C , »a. Sfc, miizBUfcJ; ■$>(;:, MS 

t. ##7 1 a3&«.'frafis<i:$nfcifi«»c:isia*8ffli*** 

[0 115] tZ\%T, it^XtiOAil'VVACaB 



(15) 



ftffl 2001-34281 9 



*. i©«*^yOACaso4(i mm&znm. 

tS^iiW. ^^T. Sft&^vOAWglgtCck^ 
fct, ffitt«*»UUW6 1 tLTMyWCa «t 0 t>-f 

A C a « S 03<t & £ <fc& < A 0 ? 1 ■< * a I/- h 7 

-^IT, m56Lfc«fc5CflH4K*»aia6 1 tLTIi 
t))lz/0A C a J; 0 fe-f :*>{fc(lg|Rl©iS^7';U;& U 
XUT)VU y±«^M..fiP"6* U OAK; U^OAL •• 
U -fev^ACs. ;l/t*vOAR b, AUCABa, 7. 
Kn>^AS r Srfflt^ d 

[0 1 16] igttKSBftfflJWtbT/^^+oLU 
-h^WJU^Ice^P t ©cfc^teftr&Jg©*-^** 

Tt>. e^p t ^n-5N02X«so3^ 

tt. #£#**<B«*»ff*«*^iK**!RiKl, (Ce 
2 03-2Ce0 2 ) . »»#X+©«**fltt*fiT** 
ifStt^JSt^ifctB-TS (2CeOrC e! Oj) fc©T 

[01 17] Sfc, Stti63ll*tHSIi:L.T*a^4"© 
"bWT?**. C©«&K:*5Vvr«, NOxXteSOx£ 

[0 118] ClCOi^tC, /^f-f+il'- H7>fJW^<0 
LV^t, end #5gi^£fg£T3fe©T*«fc<. fe-S 
t £&§-r 5A'-f AXilg&ic «fco T. ^(CJt pTSm 

#Tn©±8bx«— assA-f /u £ ± e> c ut 



[o 1 1 9] ^mmmiz^-c. /^+j.i/-h7^ 

tH*!! **» ttST 5 ft&R* fc «t 0 Mr- 4 h tm.Vc 

©TfiftH. MAtf. Stel6*;fttf?SttK3lt<fc|»|#{;:ttl 

m-r *-&«:£*#© +3. i/- ymfcrnm-x, a 
*=l v— h7-< frpxittniz&ftzttifanfrz 
mth^n-zh. ftgfo^bA-^^u— hy^ov^^m 
At5«t5i:i/Tt)SK A5V *-=lU- hmt®>n& 

tfH*lf©^-«*®<h^-tim®t^ 
•ftl^SlT. it«A^*iU-h£&£;®S©l*5fraT 

+ftizmm&-rzz\i:-t>tii]m-v&z>. z-wmzis^ 

T. ft&73©Ji*®T?tt» /t^-f*3.U- \><DffiMt#lZ 

kt-jIczlv— h&ikf&ftiz&zmfcw'tTfrnztztb 
\z, mftmmtzsb&tf'btz <=» £ns„ s^, c©«^tr 

*3.U-he*©»**i«»e)TI8{bl»5feS-B-a<35:*. 
[0 12 0] 

zl u— h y j )i>5> ■s»g^x*s;H ;t^t s z. <h <&pJ^ 

4 )\s?<Dmmz&wLfzmm^mmffi.?&z&L. 

^«to, +fttefflmik*imwittL : ?mtz£^T/^'(* 
«n*ih^ns„ - -■ 

[0 12 1] *36WKJ:*fc3— o©rt*R«H© 

#«?Hl:SBir«tn«. ^M^^frgas^tircAx^ 

+ al/-h7-f *g^^X^A*-f /Ut 5 C t Sr nj 
< tt>— SB*A-f /UIBCioT/H AX$-&?>«fc5 
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- h 7 *r )V9 l:ii3n«/tf-r *^>- h HAW f~S£ 
[0 12 2] *5BW»cJ:*S&fct>'5— 

v y j )i#<bum\ztm vtdmim^mmk^m 

[0 2] HK0*Sift*©lK*IKWfB5HT*S. 

[0 3] l3l<Z»U>^'Ny F<DJS®EI"Cfe^)o 

[0 4] IMOlHWIt^^o 

[0 5] »iI^U7 h<hiMI4^t@T^^o 

[0 6] X^^WNOx©^If^^tiT^ 

[07] AttfflBJt**2 l^ifiTX^E-^COfg^fi^ 
^^V^ODgS^EElEfb^-rEITfeD, B»i£«Jt**l 

[0 8] TO»^S:St@T$5o 

[09] x^—^cDm^mtEGRm^m^^m 
[0 1 1 ] m i oiesu i aw* 2 cDsiEffi«i i 

[0 12] ^itir>-y-CDai^^^0-t ; $)'5o 
[0 13] XD7h^*«f^t0T^^ o 

[014] * i ® SCffitt I fc*W-*£*RJt£^T0T 



[015] A(^D7 h^CDBSlUBaOV^^^f 
0T&D, B ^ E G R$i|»0 ggFIS^) V 7 y^^t 
0T&<5 O 

[016] »— ««K:*»affl«sjtt*-rHT*«. 

[017] Altxny h)lft<DB&mm<D'?y7 J £:7fi't 
0TfeD. B ttE G RfW»#(i!) B*«a©V y 7 r *St 
0T££o 

[018] aBftftsJzA^swftassrx/^^-f 

[019] 0 18©lffi0t**5. 

[02 0] «lft»rt©*#©Hl 8iH»ft465-o 

[02 l] ^M^i^(^^o4 , P^iS^^T0'C$ > ^ o 

[02 2] A\t/^^^zLU-hy^J^9(Dmm^r 

[02 3] ;^-r*3.u— h©KftfPffl«»wrafc«> 

(£>0T&£ O 

[02 4] ^b^Pltg^T-fii I/- h ^ 

[02 5] /\ 0 ^^^^l/-ha)ii®f^$I«H^-r^fc^ 
CD0T$>£ o 

[02 6] A^^l/— b:7^JU^CDA°^^U 
[02 7] rt'rj *t=l]s— by 4 )V&'^<Drt c r<< =^zlU 

- b<Di$mzffi\k-$-z>tz&<DW,—y n-^-v— Kfe 

[02 8] /N°^^^oLi/--h^^;u^0Pliic^ffi^:WS 

[029] aHfta^^iswsftjftasx^^Y+iU 

[030] 1/ 

6---»Hg»# 
1 6 

7 0 -^f-f +3. 1/— h H7.^ 

7 1 

7 1 a-## 
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CH2 6] 



12 7] 
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7 □> b^—i?<Dffi% 

(51) Int. CI. 7 MffJIB^ 
F 0 1 N 3/08 
3/20 

F0 2D 41/04 3 5 5 

3 8 0 

43/00 3 0 1 



(mmmm mm mm (wmmm mm ^ 



F 1 (#%) 

F 0 1 N 3/08 G 
3/20 F 
F 0 2D 41/04 3 5 5 

3 8 0 C 

43/00 3 0 1 H 
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^2 0 0 1 - 3 4 2 8 1 9 



(72) 3B9I# *«■ 



3G084 AA01 BA05 BA09 BA13 BA20 
CA03 CA06 DA10 FA05 FA06 
FA10 FA13 FA18 FA26 FA27 
FA33 FA37 FA38 

3G090 AA03 BA01 CB23 DA 12 DA 13 
DA18 DA19 DA20 DB03-DB05 
DB07 

3G091 AA18 AB09 AB13 BA07 BA13 
CA01 CA12 CA16 CA18 CB02 
EA01 EA03 EA08 EA17 EA18 
EA34 EA39 FA05 FA12 GA06 
GB02W GB03W GB04W GB05W 
GB06W GB10W GB17X HB05 

3G301 HA02 HA 13 JA24 JA33 KA07 
KA26 LA03 LB11 MA01 MAI 1 
• NC02 NE13 NE15 PA11Z 
PD12Z PD15Z PE01Z PF03Z 



